
Spring repair jobs with finer tools 

IT doesn^t look like I thought it would." 
Many a handy chap has toiled for hours 
at a job, with a perfect picture in his mind of 
what he was building . . . only to find that 
his inexpert hands had bungled somewhere 
along the way. 

Or was it the fault of his tools? 
Even the expert cannot do good work with 
cheap tools. He does not waste his time trying. 

So — how much more does the amateur 
need the deft touch of a fine tool, the perfect 
balance, the absolute control that it gives 
him over his work. 

Swing a Plumb Hammer. Feel that balance. 
Try those claws on even a headless brad. 

— or the Plumb Hatchet with its keen edge 
of tempered steel, with its toughened head. 

© Thi» seal on an advertisement in POPULAR SCIENCE MONTHLY signifies tlie approval of the INSTITUTE OF STANDARDS. See page 8. 



— or the Plumb Axe, the Ball Pein Ham> 
mer, the Scout Axe . . . Fine tools one and all. 
Always safe, always tight. Plumb's invention 
— the Take-Up Wedge — guarantees handle 
security at all times. 

Buy fine tools, and buy them now. You do 
better work; you give your hardware man a 
sale; you maintain production and employ- 
ment in the factories. 

And the long life of a fine tool will prove 
it the greatest bargain you ever bought. 
Fayette R. Plumb, Inc. Phila., U. S. A. 
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In selecting a Used Car . . . the dealer 
you buy from should be Your First Consideration 



At no time are care and foresight 
more likely to yield big divi- 
dends than during the selection of a 
used car. If your choice is a wise one, 
outstanding value is certain to re- 
sult — for today's used car prices arc 
exceedingly moderate. 

The surest guide to value in a used 
car is the dealer you buy from — for 
it is to him that you must look for 
your assurance of satisfaction. 

Careful consideration of this fact is 
causing more and more people in 
every community to buy their used 
cars from Cadillac-La Salle dealers. 

There are many reasons why the used 
car buyer can feel perfectly confident 



when he does business with a Cadil- 
lac-La Salle dealer. 

Cadillac-La Salle dealers are, first of 
all, men of the highest commercial 
responsibility — men whose word is 
as good as a written guarantee. Their 
statement as to the condition of a 
used car may be accepted as absolute 
fact — and they stand ready to see to 
it that your car renders the service 
you have been led to expect. 

Furthermore, the quality of their 
used cars is exceptional — for a very 
definite reason. Cadillac-La Salle cars 
are bought by the finest type of mo- 
torists, and the cars which they turn 
in usually have had exceptional care. 



A surprising percentage of them have 
been chauffeur driven, and are in 
excellent condition. 

Cadillac-La Salle dealers are also able 
to offer their used cars at unusual 
prices. The exceptional appeal of a 
new Cadillac or a new La Salle makes 
it unnecessary for the dealer to allow 
a premium on the car being traded in. 

Your own judgment will confirm all 
this. Simply consult your Cadillac- 
La Salle dealer about your next used 
car. The character of his organiza- 
tion, his place of business, the quality 
of the used cars he has for sale — all 
will tell you unmistakably that here 
is the logical place to buy. 
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HENRY CRANE looked nt his 
watch and yawned. "Don't you 
think we'd better call it an eve- 
ning. Elizabeth? I can't remem- 
ber the last time we talked, planned and 
argued so long about any one thing in our 
whole lives." 

His wife smiled. "It's not every day," 
she replied, "that we decide to own our 
own home.'' 

"Of course — but the deeper we go into 
this thing, the more planning we do, the 
more puzzled I get about this business of 
owning a home. The size and style of the 
house, the cost of upkeep, the amount we 
can afford to si^end — all these questions 
are mysieries to me. That's why I think 
we can drop the discussion now, until I 
go over it all with someone who knows." 

Her eyes sparkled with happiness. "Well, 
don't let it drop now. Henry. Be sure to 
talk it over with someone who does know, 
and then let's discuss it together again." 

"Let me see . . . there's a chap down- 
town, Gordon's his name. That's it — Don 
Gordon. I've met him a few limes. He's 
an architect who specializes in building 
small homes. Now that 1 think of it. Sid 
Nicholson once told me that Gordon 
planned his home for him and showed Sid 
how to finance it properly. If I remember 
correctly, this fellow Gordon has a repu- 
tation for that sort of thing. I'm going to 
drop in and sec him tomorrow. I cer- 
tainly ought to be able to learn something 
from him about home buying and build- 
ing." 

"I hope so." Elizabeth replied. 

Henry was right, .\fter spending an 
hour in Don Gordon's office he was begin- 
ning to understand how people went about 
buying a house. Like himself, i .ost of 
them had a vague idea of what kind of 
house they wanted, and that they could 
pay toward it as much as they were now 
paying for rent — but that they knew very 
little about getting an absolutely satisfac- 
tory home. One that would not absorb 
too much of their income and yet, not be 
below their normal standard of living. 

"We've found," said Gordon, "that, if 
a family devotes one si.xth of its income to 
rent, it should be able to put one fourth 
of it toward buying and maintaining a 
home. This amount, when u.sed for the 
latter purpose, will actually include both 
rent and savings. Why? Because we 
assume that on your first mortgage you 
will pay interest charges, the same as you 
now pay rent. Also, you will pay amorti- 
zation charges each year — that is, a fixed 
payment that constantly reduces the prin- 
cipal of the mortgage. Every payment of 
this type is really a savings deposit — as. 
after a number of years, you will have 
reduced the principal debt entirely — and 
will own your home free and clear. 

"Total annual payments on a house 
may require anywhere from 1 Sth to 1 3rd 
of your income, depending of course upon 



your particular circumstances." 

■'Yes." put in Henry, feeling a bit over- 
whelmed by all these facts and conditions. 
"I think I follow you so far. But what 
bothers me is how I decide how much I 
can afford to pay for my house and lot. 
Isn't that the logical base upon whip'^i^ 
these other factors rest ?" 

"We're coming to that, Henry. But 
first there are other things to consider. 
For instance, there's the matter of cash. 
Regardless of how much your house costs 
and how much your income is, you have 
to be prepared to put up at least 20% of 
the total value of your house and lot in 
cash. No reliable bank or loan association 
is going to lend you more than 80%." 

"That's true," admitted Henry. "I 
hadn't thought of that. But I'm fixed up 
pretty well as far as cash goes." 

"Of course it's true," continued Gor- 
don, "and you'll have to consider some- 
thing else, too. The exact amount to be 
spent on your home can best be deter- 
mined only by careful checking over the 
family's income, needs, and expenses. 
That means practical budgets covering all 
the varying and fi.xed items that come 
under those heads. But consider all that 
settled, for the time being. Now tell me, 
what's your income?'' 

".■\bout $5,000 a year. Why do you 
ask?" 

"Just to get back to your own question 
of how much you can afford to spend on 
your house and lot. $10,000 is top for 
you." 

"How do you figure it?" interrupted 
Henry. 

"It's not my estimate. Crane. Govern- 
ment research on home economics and 
financing, the long ex[X'rience of building 
and loan associations — all have arrived at 
it. Under ordinary circumstances a fam- 
ily can afford to live in a house whose 
value, together with the lot, is twice as 
much as that family's income. That 
means you would have to put up at least 
$2,000 in cash to buy the property and 
build a house worth $10,000." 

".\nd," Henry interrupted again, "if I 
can put up $4,000 — would that help?" 

"Yes. considerably. The mortgage loan 
will be much easier to obtain and the 
burden of financing the whole thing will 
be much lighter for you.'' Gordon rose 
and after a few minutes at a filing cabinet 
across the room, he came back with a 
chart in his hand. "Here's a very inter- 
esting table on this subject," he said, sit- 
ting down and placing the sheet on his 
desk. 

"This," said Gordon, "is part of a table 
which appeared in a bulletin published by 
the U. S. Dep't of Commerce. Perhaps a 
bit of explanation will give you the mean- 
ing of it more quickly.'' 

"Fair enough,'' replied Henry, lighting 
a cigarette. "Let's have it all." 

(Continued on page 6) 
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ment Income Plan. No cost. No obligation. 
Send for your copy now, 

(jX PHOENIX MUTUAL 

LIFE INSURANCE COMPANY 

577 Elm St., Hartford, Conn. . 
Stnd me h/ tnittt^ withiul oMif-niun^ jrtur new 

"How To Cht the Things Yoo Want." 

Pnte of 

Name l:irtli 

Business AJ'.fv-i; 

Home AiMress 

Cuff right igji, p. M. L. J. Ct, 
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DO YOU SMOKE 





1 FROM 
LI ADIT 

HAdI I 

OR DO YOU 
SMOKE 







T TOW many times a day do you 
reach for a smoke without think- 
ing? That kind of smoking is just a 
habit, not a pleasure. 

Learn to smoke in the way that 
will give you the greatest pleasure. A 
pipe smoker smokes for the genuine 
enjoyment that his pipe gives him. 

If you do not smoke a pipe, today 
is not a bit too soon to start. Get 
yourself a good pipe and fill it with 
Edgeworth, then settle down to smoke 
for pleasure. 

Edgeworth's blend of fine old bur- 
leys and its distinctive eleventh proc- 
ess give it a flavor that the man who 
smokes for pleasure quickly learns to 
relish. 

You can buy Edgeworth wherever 
good tobacco is sold. Or clip the coupon 
below for special sample packet, free. 

EDGEWORTH 

SMOKING TOBACCO 



Edgeworth is a blend o( 
fine old hurleys, with its 
natural savor insured by 
Edgeworth's distinctive 
eleventh process. Buy 
Edgeworth anywhere in 
two forms — Ready Rub- 
bed" and "Plug Slice." 
All sizes. podcet pack- 
age to pound humidor tin. 
Imtus & Bro. Co., Rich- 
mond, Va. 



-CLIP COUPON* 



LARUS & BRO. CO., 100 S. 22d Su 
Richmond, Va. 

Send me the Edgeworth sample. 
I'll try it in a good pipe. 

Name — - — — 



K-70 



Gtyand State— 



How to Buy a Home That 
Fits Your Pocket 



(Continued from ptiRe -t) 



Table Showing Income. Value of 
Home, and Typical Annual 
Expenses for House and Lot 



1. 


Value of house 
and lot 


$7,000 


$8,000 


$9,000 


$10,000 


2. 
3. 


Annual Income 

1st cash payment. 
40% of value 


2.800 
to 
4.200 

2.600 

4.200 


3.200 
to 

4,800 
3.200 
4,800 


3.600 
to 

5.400 
3.600 
5.400 


4.000 
to 
6.000 

4.000 

6,000 


4. 


Amount of loan 


5. 


Int. & amortization 
(l2°'o of loan) 


504 


576 


648 


720 


6. 


Estimated taxes. In- 
sur. and upkeep 


280 


320 


360 


400 


r. 


Tot. Annual Exp. 


784 


896 


1.008 


1.120 


8. 


Savings inc. in above 
total, (1st year) 


292 


28« 


324 


360 


9. 


Savings comparable 
with rent (1st year) 


532 


608 


684 


760 



"Ilom 1, ' be^an his friend, "is the value of your 
house and lot. At the top of the last column on the 
risht is the fiKurc. ^^10.000— the sum we've decided 
you can afford to spend. This is dei>cndent on Item 
2, your annual income and, as you can see, directly 
beneath the SIO.OOO arc the fifiures S4,000 to 5:6.000. 
Notice this. Henry: the figures for the various income 
uroups overlap each other all alon^ the row. This was 
done because no two families with the same income 
ever spend the same amount for their homes. Size of 
family, preference of IcKation and other varying con- 
ditions arc the principal causes f<ir this difference. 
But look how this table ju.stifics my previous state- 
ment about the house and lot being valued at twice 
as much as the annual income. The average income 
between ^14.000 and 56,000 is obviously $5.000 — 
and the hmise and lot in this case are valued at 
$10,000. So that's that." 

"Right you are. Don. A great light is dawning.'* 

"Then you better go cautiously. More often than 
not people are blinded by these so called '"great lights'* 
and lose sight of everything else. Item is .»;elf 
explanatory. Your first cash payment is 40'/^ of the 
total value — or S4,000. Item 4 is also obvious; Iht; 
balance, or amount to be borrowed, is $6,000. 

"That brings us to Item 5 — interest and amortiza- 
tion on the lojin. .Apparently these figures were taken 
from the conditions laid down by building and loan 
associations. 6'/r goes to interest and 6'/f to reduction 
of the principal. Incidentally, if these figures are 
extended I thmk the loan can be paid off entirely in 
less than 12 years." 

"One minute Don. that doesn't sound ri«ht to nie. 
Your annual payment for Item 5 is $720. Half of 
that, or S360, goes to reduction of the mortgage. 
Then, in twelve years about $4,000 will have been 
paid off. So how do you figure that the whole loan 
will be cleared?'' 

"I was coming to that. Most building and loan 
associations arrange the loan so that you only pay 
interest on the mt principal. In other words, after 
the first payment of $720— the $6,000 has been 
reduced bv $.560 to $5,640. Next year you still pay 
a lot^al of \2f/< on the $6,000. but out of that $720 
is taken interest on only $5,640 and the rest is applied 
to rethicing the loan. So that, every year, as your 
principal decreases, your interest charges also diminish 
and a larger balance c»f the $720 goes to amortizing 
the principal. In about 159 months, I believe, the 
whole debt has been cleared. 

"Now. here's Item 6 — estimat<*d taxes. 



insurance 



and upkeep. Well, local tax rates usually run from 
IK to 2y2^/f of the market value of your property 
-insurance to about of of the value of house 



alone — and upkeep is generally estimated at 1% of 
the value of the house. Of course, all these per- 
centages may vary but. ordinarily, they're fairly 
representative of the average fi)r these expenses. In 
fact. $400 for this item is well above the average 
figure, so that you need not be afraid of underesti- 
matiim. Item 7 is just the addition of Items 5 and 
6. not inrludinR such extra expenses as water, fuel, 
light, phone, special assessments, etc. The majority 
of people when paying for a home spend between IS 
and .^5'{ of their incomes for Item 7. plus these 
additional expenses, according to Pepartment of Com- 
merce figures. In your case, the $1,120 for this item 
is about 20'} of your income — so that there is still 
plenty of lee-way. 

"That brings us to Item 8 — the savings included 
in the total for Item 7. for the first year. You remem- 
ber I said that half of that S720 went to re<luclion 
of the htan and that it could be considered as savings. 
This accounts for the figure of $360 under item 7. 

"Now for Item 9. The $760 in this column is the 
difference between Items 7 and 8 — ox the difference 
between the total expenses for the house the first 
year, and the amount oi savings represented by the 
reduction of the mortgage loan that same year. The 
balance is comparable with rent expenses. Hut as 
ynu know, rent exjwnses are fixed charges; whereas 



Item 9 will grow smaller each year. 

"It is rather complicated," Don continued. "You 
see. Item 8. your savings, or the reduction of the loan, 
grow bigger each year, as I already explained. Natur- 
ally, the larger this gets, the less there will be left 
when subtracted from the total annual expenses in 
Item 7. In other words, if Item 8 should be $400 
next year — and you subtract this from the $1,120 in 
Item 7— there would only be $720. So it ail comes 
down to this: now Item 9, the net annual expenses 
for the house is about as much as your present apart- 
ment rent. Each year following it will be even less. 
.\fter 12 years, when the mortgage is paid off. there 
will be left only the expenses of taxes, insurance and 
upkeeii — $400 according to Item 6. This is less than 
half your present rental expenses. 

"Now do you know more than you first did?" 

"No question about that. Don. You've certainly 
been a great help. One thing more, the properly — 
how much of the $10,000 gws to that item? 

"That's not hard,'' Gordon replied. "WTiere no 
improvements have been made in the locality, you 
should spend from 5 to IS'v of the total for your 
lot. Where they have been made, then 20% or $2,000 
is fair. Never more than 25%. at any rale. Before 
you buy anything or make any agreements, have the 
lot appraised by a disinterested and expert third 
party. Now. when you apply to your bank or loan 
ass(x iation. under ordinary conditions they should 
be willing to lend you up to 80',f of the total value of 
hou.se and lot. If. as in your case, you apply for a 
loan of 60% — with the intention of building on the 
property — and it is refused, then watch your step. 
It generally means that the price of the property is 
too high. Things like this prove the wisdom of check- 
ing up first and buying later. Will you excuse me 
now. Henry? I must run along and keep an appoint- 
ment uptown." 

"Of course. Don. — I've kept you long enough as 
it is. If you're as good an architect as you are a 
home financing adviser, I know who's going to design 
niy house for me." 

Gordon laughed. "And if your home is designed 
as well as it can be financed, your architect, no matter 
who he is, will have ihmc a good job." 



To Help You Get Ahead 

THE booklets listed below will help every 
family in laying out a financial plan. They 
will be sent on request. 

"The Provident Provider" is a booklet 
describing a new savings plan which provides 
a regular retirement income for a man and 
insurance protc-ciion for his family. A copy 
will be mailed on request by Provident 
Mutual Life Insurance Company, Philadel- 
phia, Pennsylvania. 

The House Behind the Bonds reminds the 
investor of the importance, not only of study- 
ing the investment, but of checking up the 
banker who offers it. Address: Fidelity Bond 
& Mortgage Co., 1188 New York Life Build- 
ing, Chicago, III. 

Hove to Get the Things You Want tells 

how you can use insurance as an active part 
of your program for getting ahead finan- 
cially. Phoenix Mutual Life Insurance Com- 
pany, 328 Elm Street, Hartford, Conn., will 
send you this booklet on request. 
Enjoy Money shows how the regular invest- 
ment of comparatively small sums under the 
Investors Syndicate plan, with annual com- 
pounding of 5'/2'^'c interest, builds a per- 
manent income producing estate, a financial 
re.serve fi)r a business, or a fund for university 
education or foreign travel. Write for this 
booklet to Investors Syndicate, Investors 
Syndicate Building. Minneapolis, Minnesota. 
How to Retire in Fifteen Years is the story 
of a safe, sure and definite method of estab- 
lishing an estate and building an independent 
income which will support you the rest of 
your life on the basis of your present living 
budget. Write for the booklet to Cochran & 
McCluer Company, 46 North Dearborn St., 
Chicago, 111. 

See How Easy It Is tells how it is possible 
to start off with a definite plan for creating an 
immediate estate leading to future financial 
security. Get your copy of this booklet by 
writing to Postal Life Insurance Company, 511 
Fifth Avenue, New York City. 
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E^en a bai7cL 




ctiscoara^e 
ihe pamice- 
fiiicd lather 
fron^acofceof 

LAV/A §0{\?. 




Takes the dirt, 
but leaves 
the skin 



THESE BOATS KNOW 
HOW TO BEHAVE! 




This Old Town won't cut capers 
when she's loaded with a bunch of 
tidpety kids! She's steady as an ox 
— but swift as a swallow! Safety, 
speed, economy, and durability are 
yours in an Old Town. Extra-rigid 
ribs and keel. Strongly braced stern 
to hold the weight of a motor. No 
vibration or shaking. No caulking, 
either. The non-leak, seamless can- 
vas-covering can't open up! 

Free catalog shows all models 
and prices. Also rowboats ; canoes; 
dinghies; big, fast, all-wood, out- 
board family-boats, and speedy step- 
planes. Write today. Old Town Canoe 
Co., 1253 Main St., Old Town, Maine. 

"Old Town Boats'* 



Toit can never outlive this income . . . 
the PROVIDENT PROVIDOR guarantees you 



200 



a month 
as lona as vou live^ 



\cj as m 



A new retirement savings plan for men under fifty-five 

FOU YOU 

\t Provides ... an income of $200 a month commencing at age 65 
and continuing as long as yon live. By this method a minimum of 
$20,000 is guaranteed. Perhaps double that amount may be paid 
depending on your length of hfe. Or, if you desire, $25,600 may 
be taken in cash at age 65. 

If Y^rovideS ... an income of $200 a month in case you are totally 

disabled for a period of at least four months before reaching age 
65. All premiums will be paid for you during such disability. 

FOU YOUUS 

If Provides . . . S20,000 in cash should you die before reaching age 
65. An income for life may be substituted if desired. 

If Provides . . . $40,000, or double the face amount of the poliq-, 
in case death results from accidental cause before age 65. 

FACTS ABOUT THE PROVIDENT PROVIDOR 

The Provident Provider is the newest of Provident policies 
designed to meet a partiadar need. For the man who wishes to 
make a definite saving each year, the Providor offers an ideal 
program of careful investment combined with complete family 
protection. Through its provisions you can arrange for an income 
of from $50 to $1000 a month as your circumstances require. 

Today, while you are insurable and can spare the money, let us 
tell you how small a yearly deposit will put the Provident 
Providor into action for you. Protection starts at once. 

Just fdl in and return the coupon and we shall send full parriculars. 

Pro'uidcnt "Mutual 

Life Insurance Company of Philadelphia.'Penna 

Tounded 1865 



PROVIDENT MUTUAL LIFE INSURANCE CO. 
Philadelphia, Pennsylvania 

Please send free descriptive booklet and quote premium rate for 
the ProYident Providor at my age, with the understanding that it 
places me under no obligation. 



Mai7 this 
Coupon 

]¥OW! 



/ was born 



My namt n 





Month 


n.iy 


Year 


• n 








,!rfi\ 
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Popular Science 
GUARANTEE 

® 

I' o r u L A H Science 
M o IN T II L Y guarantees every 
article of merchandise adver- 
tised in its rolumns. Readers 
who buy prodacts advertised 
in Popular Scibnce 
Monthly may expect them 
to give absolute satisfaction 
untlcr normal and proper use. 

Tools, Radio Apparatus, Oil 
Burners and Refrigerators ad- 
vertised in Popular Science 
Monthly have been tested or 
investigated by the Pupul.-ir 
Scienof Institute of Stanclnrds 
and each advertisement carries 
the insiipaia inflicatins ap- 
proval. 

However, other products 
advertised in the magazine 
not subject to test carry the 
•ame guarantee to readers as 
products tested. 
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The Finest Investment 
you could make«.« 

Encyclopaedia Britannica 

at the Lowest Price in 60 years 



THE 
NEW 



ALL authority meets in the new Britannica — Take the set into your 
L home and you assemble there the discourse of the world's greatest 
living minds. 

The Encyclopaedia Britannica has combed the world for its contributors. 
No existing educational institution enjoys a faculty of teachers so distin- 
guished — none so numerous, so highly specialized, or so authoritative. 

And they write for the 



reader*s sake 

Each distinguished expert was 
chosen for his ability, his knowledge 
and his power to tell other people the 
things he knows so well. Nobel prize 
winners, internationally known engi- 
neers, business men, scientists and 
scholars have set down the cream of 
their knowledge for the enlightenment 
and entertainment of men, women 
and children. 

"It's the best evidence of the great 
prestige of this encyclopaedia," writes 
Carl Van Doren, "that its editors have 
been able to include among their con- 
tributors so many of the busiest as well 
as the most expert men and women 
now or recently living... The list is 
overwhelming." 

Every home needs the 
New Britannica— 

AND every home can afford to buy 
- it at its new low price — the 
lo-<vest in 60 years. 

More than 60,000 families already 
own the Encyclopaedia Britannica. 



Thousands of unsolicited letters testify 
that it is the most fascinating as well 
as the most valuable work of reference 
ever published at a price within reach 
of all. It can be used with profit and 
pleasure and every day by any member 
of the family. 

It offers the world's richest harvest 
of practical information. It is a manual 
of sound business practice and a guide 
in the management of the successful 
and happy home. 

In addition to this, the new Britannica 
profitably extends your horizons. You 
go places in its expert and entertaining 
pages— to strange countries, to strange 
peoples. 

You read, but you also see ! 

IN the company of the world's first- 
line investigators you search the 
mysteries of science, you range about 
the universe, and the world's foremost 
astronomers, physicists, chemists, his- 
torians, geologists, clear the way for you. 

With its brilliant color plates, line 
drawings and complete gazetteer of 
up-to-the-minute maps, the new Bri- 
tannica offers an array of illustrations 
not found in any other reference work. 



WHAT YOU GET 
AT THE NEW 
LOW PRICE 

24 large and richly 
bound volumes each 
containing 1,000 pages. 
35,000,000 authorita- 
tive words in all. 

3,500 eminent con- 
tributors. 

15,000 illuatra' 
tions — many in bril- 
liant color. 

500,000 separate 
entries in a new sim- 
plified index which 
makes all the world's 
knowledge accessible 
to anyone, from eight 
to eighty years old. 




GREAT AUTHORITIES 
HAVE WRITTEN IT 

A MERE fraction of the brilliant 
list of 3,500 contributors to the 
new Britannica includes Einstein, 
Henry Ford, Elihu Root, Marshal 
Foch, Admiral Byrd, Charles Evans 
Hughes, Sir Oliver Lodge, Frs>nk B. 
Kellogg, Robert A. Millikan, Owen D. 
Young, Ramsay MacDonald, Arthur 
H. Compton and Sir James Jeans. 

Each of these men and more than 
three thousand others offer you the 
benefit of their special knowledge. 
Such well-known authorities, through 
the pages of the new Britannica, be- 
come friends to any home. 

They ^ivw men quick practical 
information on everything from busi- 
ness practice to a tinkering job about 
the house. 

Tliey give women the answer 
to thousands of different questions — 
in art, the theatre, contract bridge, 
home economics, clothing, child-care. 

They ilJlve ehildren the de- 
lights of romance in brilliant text 
and in colorful illustration. Best of 
all, they help them in the quest for 
mental stimulation and growth. 



New Low Price, Only $S Down 

Only $5 down, according to our Time Pay- 
ment Plan, can bring the new Britannica and 
the fine bookcase table into your home for 
immediate use. You may buy it on easy 
payments. 

56-page Free Booklet 

Brought to you by your postman 

Act now. Tear off the coupon before 
you turn this page. It brings you by return 
mail our Free Illustrated i 
Booklet, containing speci- 
men pages, brilliant color y 
plates, from the new 
Britannica itself and 
complete information 
about price*. You will 
be under no obliga- 
tion. Simply fill out the coupon 
and mail it today. 




K.>«-VC1.0PAEUIA BltlTAINXICA, In«>. 
:i i2 MadiHon Av«*nuo, IS'ew York 4'ily 

Please send me, by return mail, your 56-page 
illustrated booklet with color plates and maps from 
the new Britannica, together with low price offer, etc. 



SEND FOR THIS FREE BOOKLET TODAY 



-State. 

P.S.M.l-Gl 
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TEEL 



The S'leel Mi 1 1» >> the birthplace of the raw materials of many industries. Here the 
grinding wheel makes its first impress in this world of metals. 

Revolving at 9000 surface feet a minute, speed of a mile every 35 seconds, the grind- 
ing wheel attacks and removes the outer shell of the virgin steel billets. 

Between rolls, precision ground, steel bars and sheets of many lengths and shapes pass 
on and out to the thousands of fabricating industries. 

Tile Sleel Fo undl*y»» tons upon tons of metal snagged from castings .... 
thousands upon thousands of grinding wheels consumed annually. 

Thus the streams of sparks of the grinding room announce the Norton entry into the 
worlcf of steel »» Norton grinding wheels and Norton grinding machines produced by 
Norton Company at Worcester, Massachusetts. 





Grinding Wheels .... Abrasives for Polishing 
.... Abrasive Aggregate .... Floor and Stair Tile .... 
Grinding and Lapping Machines .... Refractories 
.... Porous Plates .... Pulpstones .... 




WX*^ Great Industrits 
No. 2 
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-tj this is the sixth of a series of advertisements dealing with ultra-violet radiation in the home 

i 

To maintain glowing Wealth X^se — ' 

The GENERAL ELECTRIC Sunlight Mazda Lamp 

V^hen \y is ease Threatens — 

Call in your Family Physician 



SINCE the dawn of civilization 
primitive men and animals in- 
stinctively turn to sunlight for its 
beneficence. What modern science 
knows, the ancients only sensed. The 
Greeks and the Romans had their 
Phoebus Apollo. The Brahmans of India 
paid homage to the sun under a variety 
of forms. So did many Buddhist sects. 
The Emperors of China and Japan 
claimed to be the descendants of the 
Sun God. Virtually, all the Indians of 
North and South America were sun 
worshipers, the most fanatic in this 
respect being also the most highly 
civilized — the Incas and the Mayas. 

For countless centuries these people 
turned gratefully to the sun, worshiping 
its benevolence. Belief in the goodness 
of sunshine is something that is born in 
every one of us, a heritage from those 
far off days when the cave man selecteil 
his residence to face the sun and the 
Romans built lavish solariums better 
to enjoy the health-giving energy of 
sunlight. 

Unfortunately for most of us, as 
physicians and scientists realize, the 
.sunshine that our forefathers knew, a 
kindly beneficent season out in the 
open uniicr a cloudless sky, free from 
smoke and dust and dirt, is gone. Eco- 
nomic necessity has maiie of us a nation 
of sun dodgers, hitling away in closely 
packed buildings in the daytime, work- 
ing and playing behind glass that screens 
out the ultra-violet rays of sunshine 
just as surely as the window shades 
screen out the visible rays of the sun's 
light. We bundle up our bodies. We ride 
in subways and street cars and auto- 
mobiles, almost totally cut off from the 
sunshine which our forefathers enjoyed 
as a matter of course. Even when we get 
out-of-doors in our cities, smoke and 
dirt cloud the air and rob the sunshine 
of more than three-quarters of its active 
health-giving rays. And then winter 
comes; and the sunlight loses most of 
its health value. Lucky, intleeil, it is 
for us that we know more about the sun 
than the Romans did — than even 




In hiiying :unlight for your home litis winter the 
important thing to watch for is the source of the 
light. Be sure the fixture you buy is equipped 
with a General Electric Sunlight Mazda Lamp as 
pictured. Be certain the iulb of ered you contains 
the pool of free mercury, /Accept no subslitules 
for General Electric Sunshine and the safety^ 
simplicity and ejiciency provided for you by 
Mazda research. 



modern science knew about it up to 
twenty-five years ago. Lucky, indeed, it 
is that science has presented us with a 
new means of compensating our bodies 
for the losses caused by our economic 
necessities. 

It is to compensate for this loss of 
health-maintaining ultra-violet that 
Mazda Research has desitined the Gen- 
eral Electric Sunlight Mazda lamp. It 
is upon this basis that the family physi- 
cian will recommend its use, because he 
realizes the number of people who need 
the Preventive power of ultra-violet far 
exceed those who should have it for its 
Curalive effects. 

The G. E. Sunlight Mazpa lamp in 
the home is designed to help maintain 
family health — to build up resistance 
to disease — to help develop Vitamin 
I) — the sunshine vitamin — which dur- 
ing the pre-natal and growth years of 



lite is an absolutely essential element 
for building strong bones and for sound, 
healthy development. 

. Mazda Research has therefore de- 
veloped a sunlight source almost as 
simple and quite as safe as the sun. The 
G. £. Sunlight Mazda lamp can be used 
freely on all members of the family. 
Like orange juice, tomato juice, fresh 
vegetables and wholesome foods, its 
benefits come naturally. People do not 
take "treatments" under it so much as 
they read, relax, play and work under 
its healthful radiance. Fixtures designed 
for the use of the G. E. Sunlight Mazda 
lamp (this lamp will not operate in the 
ordinary lamp socket) look like beauti- 
ful bridge or floor lamps — and operate 
as simply — without noise, fuss or odor. 

In the case of illness or disease there 
is no substitute for the services of the 
family physician. If, in his judgment, 
ultra-violet treatments are desirable, he 
will prescribe them. Self-treatment of 
disease and self-diagnosis are dangerous. 

Preventive ultra-violet — health-main- 
taining sunlight — on the other hand is 
here at last for all those whose sheltered 
lives need the vigor, mental alertness 
and stamina that Mazda Research has 
been able to offer through the G. E. 
Sunlight Mazda lamp. 

Buy no equipment which does not 
use this latest product of Mazda Re- 
search as its source of energy. Every 
G. E. Sunlight Mazda lamp is sold in 
accordance with the requirements of the 
Council of Physical Therapy of the 
American Medical Association. 



The Incandescent LampDepartment ofCbneral 
Electric Co., Nela 1'ark, Cleveland, O. 

Please send me. without any obligation, full in- 
forinution aljout tlie General Electric Sunli^iit 
Mazda Lamp. 



Name_ 



Address_ 



_Stale_ 



PSM 3-:u 



Join us in the General Electric Program, broadcast every Saturday evening 
on a Nation-wide N. B. C. Network. 



GENERAL ®) ELECTRIC 

SUNLIGHT MAZDA LAMP 
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This torsion machine is used in testing the strength of claws and strength 
of handles of hammers. Loads up to 3.000 inch-pounds may be applied. 



You Should Choose 
Hammer Carefully 

Bn coTj.ixs r. eliss 

Dean, College oj Engineering, N. Y. University; Director, Popular Science Institute 



IT LOOKS as though one hammer . 
ought to be pretty much like another 
but, as a matter of fact, there is 
actually room for much difference, 
though this difference is not readily appar- 
ent to the average buyer. 

The variation in hammer quality lies 
not only in the hammer head but in the 
handle itself and in how it is attached to 
the head. The best made handle may be 
worthless when wrongly inserted and this 
is a shortcoming that Popular Science 
Institute has found in many hammers 
that it has tested. 

In the first place, the hole in the head 
must taper both ways from the midpoint 
and have the greatest taper on the head 
end of the opening. There must be a 
shoulder on the handle, so when the han- 
dle is tapped at the end, the head will 
come down firmly on the shoulder and not 
split slivers off the handle. It is better to 
have considerable play in the hole of the 
hammer head and use wedges to spread 
the wood rather than have too narrow and 
straight a hole, which tends to let the 
head work down on the handle. The face 
of the hammer head should be hard at the 
center and softer at the edges; if not. 
chipping of the edges results. 

Besides proper in.sertion of the handle, 
the following points are important in 
determining the merit of a hammer: 



1. The strength of the claws for nail 
pulling. 

2. The strength of the handle. 

3. The hardness of the hammer head. 
When a hammer is being tested by 

Popular Science Institute to determine 
the strength of jaws for nail pulling, the 
method used is to place a steel plate about 
one half inch thick and four inches wide 
in the chuck of a torsion machine. Holes 
then are drilled in this plate for various 
sized nails, and nails exactly fitting each 
hole are forced through, leaving enough 
for the claw of the hammer to grip the 
head of the nail. 

THE shank of the nail is turned flat 
against the underside of the plate and 
a steel clamp holds it against the plate. 
The twisting head of the testing machine 
then revolves and the lever extension puts 
a gradually increasing load on the handle, 
bending it as shown in the photograph at 
the top of the page. If it is a good ham- 
mer, it will pull out the nails or strip the 
head before the claws give way. 

The next test is to establish the 
strength of the wood used in the handle, 
and to do this a steel bolt is substituted 
for the nail, with a nut holding it so the 
hammer cannot pull it out without strip- 
ping either the threads or the head. The 
testing machine is then set in motion and 



Here are four specimens that have undergone 
lest in the machine illustrated at the left. 



pressure is applied until the handle breaks. 
\ dial records the inch-pounds of pres- 
sure. To be approved by Popular Science 
Institute a hammer handle has to with- 
stand a minimum pressure greater than 
can be exerted by a man. 

In the illustration will be seen four 
specimens of a particular make of hammer 
after they had gone through this handle 
test. These hammers stood 1.725. 1,850, 
2.325 and 1,975 inch-pounds, respectively, 
before they ultimately gave way. 

The face and wedge test to which ham- 
mers are subjected consists of 10.000 
blows in a striking machine. The pur- 
pose of tHis test is to see if the face is 
affected (whether the steel is too soft or 
too hard) and also to determine whether 
the head is properly wedged. 

To test the hardness of the various 
jiarts of the hammer head, two machines 
are used. One is a sderoscope. in which 
a hardened plunger strikes the part to be 
tested. The plunger rebound is measured 
and by an engineering formula shows the 
hardness of the steel used. Another test 
to determine the hardness of a hammer 
head is made with the Brinell testing 
machine. In this test a hardened steel 
ball is forced into the metal. The cir- 
cumference of the tiny hole made by the 
hardened steel ball is then measured and 
again an engineering formula is used to 
determine the precise hardness of the 
steel. 

CONSIDERING how alike hammers 
are in appearance, it is surprising how 
their reactions differ under these tests. 
They explain what many buyers find hard 
to understand; that is, why one hammer 
will cost $1.50 and another but fifty cents 
when one looks only slightly better. The 
dollar's difference usually lies in the fact 
that the $1.50 hammer will stand up 
under hardest usage by a carpenter for a 
lifetime while the cheaper hammer is 
likely to break under the first hard blow. 
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WHEN 



W'hft did Man come ta u-nlk up- 
rttihtl 

When was the eagU a reptilt? 
When does an ayiter change its 
sex? 



HOW — 

1 1 m may ihc mysterious "X 
hotly" determine a baby's sex 
before birth? 

How can a moth locate His mate 
a mile au^ay? 



WHY — 

Why Clin a lobster /trnw new 

fimbs, while wr ttinnntf 

Why dtys fear aire h.v "unnsr- 



WHERE — 

Where is the "firiyale secretary" 
of the brninf 

Where df*es the female skeleton 
threaten to stop all further human 
ei-olutitmf 



we control the Sex 
of our babies? 



WHAT would not kings have 
given for the secret? W'hnt 
heartaches it would have si)arc(l their 
queens — perpetual victims of the 
fleman<l for "An heir to the throne!'' 
The entire course of historj' has 
often been changed — because Na- 
ture withheld the secret of controlling 
or determining in advance the sex 
of a baby I 

Today Science is discovering laws 
that may flecide (while the human 
cell is still a pinhead in size) whether 
it is to produce a boy or a girl. How 
this power is at last yielding some of 
its secrets to the prol)ing searchlight 
of modern science has just lx;en told 
by H. G. Wells, in his new companion- 
work to the "Outline of History" — 
THE SCIENCE OF LIFE! 

At Last — The Story of All 
Things Living 

After publication of "The Outline" Mr. 
Wells bcsan exiiaustivc research for this new 
companion-work. In tlie tremendous 5-year 
taslc of writing it he iiad tlie collaboration of 
the distinsuislied scientist, Julian Huxley, and 
his own son, the physiologist, G. P. Wells. 



J 



At last it has been completed! What Wells 
did lor llie story of Man in "The Outline of 
History" lie nr)w does for the stor>' of Lije 
itself in "The Si ience of Life"! 

Wells' "Outline" reviewed human bislnry 
as one continuous marcli of luinian centi. 
Wells' new "Science of Life" widens the f(K-us 
and reviews tiie continuous development of 
life itself — -tracing its myriad forms and 
m>sterious phcnouiena, the fierce age-old 
struggle for survival, the sources of the 
etiuipnient whicii is inheriter! or acciuired for 
existence — and how, out of this, emerges 
the dominant species, Man, with the marks 
of his own origin still upon and witliin him! 

In Four Epoch-Making Volumes 

Over Wells' pages stalk forty-ton monsters. 
Dodging Ijcneatli them run tiny creatures des- 
tined to outlive thes<* freak monsters and be- 
come ancestors of nearly all modern animals, 
including man himself. 

In a still mt>re ancient scene you see — as 
only Wells can make you see — • a little wonn- 
like thing tr>ing, century after century, to 
make his way up a river, until he linally 
invents something enabling him to succeed! 

Still further back, in the dimmest mist of 
time, you see a worlfl devoid of any life except 
tiny drops of jelly with hairlikc stems. 

First Edition Now Being Released 

Here, in unforgettable chapters, are riddles of 
life that have puzzled most people — answered 
in a way all jicople will enjriy and understand. 

Some of Science's amazlnfi findlniis may 
startle you — upset lonft-cherlshed ideas. 
But you will he enli(ihtened and stimu- 
lated. You will learn, as only Wells can 
tell you, what is known about Nature's 
ceaseless experiments with life in all its 
forms throutth the ages. 



nnouncing: 

the Compatiion 'Work to his 

OUTLINE OF HISTORY 




You Have 
"Gyroscopes** 
in Vour Ears! 

Just a« thi> "kY' 
ruMCdpv toy" bal- 
nrK;rs itself on a 
stririK. «*• a Icvel- 
inK device in earh 
f.ir rnnblcn yiiiir 
wKoIv body keep 
itx bnlancc. With- 
out thiB "Stabi- 
Irit-r" man could 
not walk , run. 
drive a car or 
airplane*. 





A Bird Who 

"Sets a Stane" 

for His Own 

VVcLlJinu 

When ihe Hower 
llird widbea to win 
hilt lady, he builda a 
thealru - dec-oratea 
it with briKht ber- 
ried, ttiiwern, and 
Kay feathent — then 
BtrntH and dances 
until Bh« [h en- 
thralled b y bis 
charma. 



We All Have Fishes* 
Gills and Monkeys' Tails! 

Parts no Umirer rnwil tthriok and 
are e ivereii up. The crosses on 
tbti human figure above show a 
few of the iw) plnct'B where 
Rcionce han f"und"veHtiir«ii" 
of formerly important 
orirana. 

The First 

"Stomach'* 



Can Nature learn to 
produce life without 
tt.e help of the malf? This ' ^ 
froK wan developed by an 
apparently "mairic" proceaa 
InTolvinu the pierc- 
intc of an unfertilized 
euir. ■'^ 




on Earth 

This speck 
of livinir jelly 
eats micro- 
Bcuptc plants. 
It flows around 
thrm.drawinn them 
into ii» body. 





"Look Out! I'm an 
Allisator!" Says This 
Harmless Insect 

The Aiuth American lantern- 
fly "blufTi*" htrd^ who mitcht 
want it for ilirinner. . . the 
front of its bead io a sham, 
moulded and ci'lored tn imitate 
a small alliKntor'sl 



Is Kins Alphon»o*a Chin 500 Vcars Old? 

Thf prominent lip and jaw has recurre<l in his family Binca 
I.'tth Ontury. I'eraistence nf family likenesava is due to 
dominance of ctfrtain "Krnea" in Ihr cella. 



THE SCIENCE OF LIFE 

THE STORY OF ALL THINGS LIVING 

b_ _ _ _ HI ■ Four beautiful volumes, 6M" by 9),i". Purabty 

■ ■ ^V^^ m ■ ■ bound lit block vellum clolh. tlamped. F.nrlo^rJ 

%m ^^^M m m^^M I I 'Mroctive c,„„„^n,r ins pases, profusely Hluslraled 

\M HI^H ■ «VbW ■ ■ --i'lh J.h drou.-mii'^ Colored frontispieces. f,4 hlnck-and- 

I m 0 ^^^^ 0 Hp — rOO/lF/"'''''''"'"' coup<m — wtlhout 

In collaboration with JULIAN HUXLEY and G. P. WELLS ^ "1^^^ 

H. G. Wells (who has''always bf^cn interested in biology) studied at Royal College of j^^^^^^tt^^^^Btl "l^^^K^ 

Science under the great Thos. Huxley — took his rlegrec of Hachetor of Science at ^^^^^^^^^^t^^^^^^^^^^^mm.^^^^^^ 
Ij)ndon University — tauRht Binlouy for five years. ^^^■I'^^^^^^^^^^^^^^^^B^^^^^ 

His two collaborators were Julian Huxley. Krandson of Thos. Huxley, and G. P. I^^HMa^^^^^^^l^Hlli^lH^^^n^ 

Wells, his own son. Mr. Huxley occupied the Chair of ZooloRy, King's College, and V^MTS^^^^^^f^^^^ 
holds the Kullerian Chair of PhysioloRy at The Royal Institution. Cw. V. WclU took WuEMl^Lm S^^A 1 

First Honors in Natural Science at Cambridge and is an active teadier and research ^^Hf9*Sl^^^^N I Doublcdav Doran tc Co Dent ^83* Garden City N Y 
wnrkcr at University College. London. ^Kt^^^K^ send" mc H. G. Wd'ls' The Science of Life" in (00^ 

Cam4 Cam CS ^\ M I Fmaa bm Snt^Ai am ^^HIIS^^^^^^I I vnluines. After .S riavs' free examination I will either make 

9V7IH TOr w L^ayS r bAaiTlinailOri ^^Bfl£M|^^^^H l '"^ ^^''^^ ^- P^vmcnt and ai^n-e to pay the balance on terms 

The First Edition of "TbeScience of Life" is now bcinfi released. "Free-K xamination ^■■^^H ^t^tl vnu nmi nnVmlihinl!^ ' 

Kctiuests" will be filled in order of receipt. Act at once to obtain a First Edition set. ^^^^^^^^^^1 I ^" ^ ^^^^ notmnK, 

Send coupon at once — without money. Examine the set for 5 days. If deli^ihtcd ^HPVH^^^^^^^I i Kame 

with it. make first payment of S2 — balance on terms of $2 a month for 5 months. ^^fi2S9u7^^^^BB I 

If not delighted, return books and forget the matter. Mail cou|iun today! ^^^Kmmttlj^^^^^^ | Address 

Doubieday, Doran & Co., Dept. 383, Garden City, N. Y. ^^■■i^^^ | cny state 
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Here's a Kind Word 
for the Lowly Auto 

I THINK J. S., St. Louis, Mo., is not as 
serious as he pretends. Surely one can show- 
that the automobile has done more cood than 
harm. Where would the United States bo 
today if it were not for the auto or where 
would the world as a whole stand? The 
auto has helped solve the problem of the 
farmer and has opened up the remotest spot 
to progress and develop- 
ment. It has served as a 
stepping stone for other 
inventions as well. Yes, 
it causes deaths unneces- 
sarily but that is the 
price we must pay for it. 
Instead of blaming the 
auto, I think the driver 
is mostly responsible, .^m 
I not right? I hope he'll 
consider a little more 
carefully what he has to s:iy. P. S. Now 
ain't that very rude of me to neglect my 
most important reason for writing, namely, 
to congratulate you on your magazine? The 
saying, "one will stand out" is true because 
on top of the pile you always find Popi'lar 
Science Monthly readv and araring to 
climb higher.— R. L. B., West Point, Ga. 

Patent OfRce Folks 
Human, After All 

To "New Yorker" and other Patent Office 
lamba.sters. The Patent Office is doing you 
a great favor to put your stuff on record. 
Ninety percent of the patented things arc 
junk; that's why they don't get over. How 
long would you want to look through the 
freak ideas now on record ? How about a 
good patent attorney next time? I have 
some black eyes from the Patent Office 
myself. In one case it looks like a man's 
religion got in the way of my pet idea. Give 
the Patent Office credit for this one. Patent 
No. 1763415 filed Jan. 9th, 1930, pat- 

ented June 10th, 1930. The Patent Office 
folks are human. Better work with them in 
a cooperative way. I have nothing patented 
yet that anv one wants. How manv have 
you?— E. B'., Pine Bluff, Ark. 

Can You Help 
Bill and John Dig!' 

I H-^VE been a consistent reader of Popular 
SciENXE Monthly for the past five years and 
have had a lot of fun working its problems. 
I have not found many as yet that have 
stuck me but here's one for you to concen- 
trate on. John and Bill take a contract to 
dig a ditch 100 feet long 
for SIOO. One end of the 
ditch is hard digging and 
one end is soft digging, 
so Bill says he will do 
the hard end for $1.25 a 
foot if John will dig his 
end, which is soft, for 
seventy-five cents a foot. 
Therefore if each digs 
one foot they will draw 

?2.QQ for the two (cct. 

That will be SI. 00 a foot 
will it not? The problem is how much of 
the ditch does each man have to dig to get 
his S50.— S. J. T., Orforilville, Wis. 




Approved by the 
Wisdom of Age 

I TUAXK you for the beautiful magazine 
you have built up and if I were a young 
man I should certainly continue with you. 
But on the last day of this year I was 
eighty-tive years old and your monthly, 
which is indeed very fine, will have to be 
given up, along with several other monthlies 
and weeklies, because of the weight of years 
and the infirmities of the flesh. About all 
my reading now is in the Old Book which 
tcils of the "house not made with hands, 
eternal in the heavens." May God bless and 
prosper you. — J. C. Y., Seattle, Wash. 

Don't Blush, Tomboy; 
There's a String to It 

Let the fellows give a couple of cheers 
for "Tomboy," of Fort Myers, Fla. If more 
girls read Popular Science Monthly this 
would be a more useful generation. It is 
certainly a relief to discover a fcmme, these 
days, who knows the difference between a 
starter and a stuffing box, and who knows 
that a spark plug is something besides the 
name of a comic-strip horse. But don't get 
me wrong; I am not one of the advocates of 
the woman-taxi-driver idea, and I still cling 
to the notion that a woman's place is in the 
home. However, a little 
working knowledge of 
what makes the wheels 
go 'round in that home, 
and outside, is really a 
help, I think. Your mag- 
azine is great, and I am 
all for it, since it fills a 
big gap in the home 
mechanic's field. I like 
the boat construction 
articles, and would like 
to see more of them. An 
outboard constructed from your plans last 
year turned out fine, and we are now ready 
for something a little tougher. WTiy not a 
sailing dinghy, or something of the kind? 
They are plenty of fun to sail, and can 
easily be equipped with an outboard if 
desired. How about it? Something makes 
me feel perfectly sure that there are an awful 
lot of your readers, who constantly use your 
plans, who would be glad to get a chance at 
the dinghy. — G. T., Washington, D. C. 

Admits that 700 Miles 
an Hour Seems Fast 

.^BOi'T the first thing I saw in the Jan- 
uary number of Popular Science Monthly 
was the new German "mystery" plane. In 
my opinion the mystery is for the builders to 
attain the anticipated speed of 700 miles per 
hour. The fastest speed to date is only a little 
over half of that. The English plane that 
made this speed was streamlined to the 
Utmost and had the added factor of compar- 
ativelv dense air for the propeller to grip. 
While the rarefied air at 35,000 feet cuts 
down the plane's resistance, it seems to me 
the propellers are going to have a tough 





time pulling that big plane along at even 
the present high rate of speed if they have 
nothing to grip. I am anxious for news of 
its trial flights if there ever are any. I think 
vou have a great magazine. — H. L., Ocean 
City, N. J. 

Here's An Idea for 
a Bike That Flies 

Your article in a recent issue about the 
winged bicycle seems to me a very fine 
thing for giving young boys practical train- 
ing and experience with aeronautics. But, 
while reading it, my 
mind wandered to the 
idea of gearing a small 
propeller to the rear 
wheel, and in this way 
it might be possible to 
soar some distance with 
the wheels off the 
ground. While I have 
no intention of tinker- 
ing with anything of 
this kind, I would like 
to see the idea put into 
the hands of the parties who are working 
with the winged bike. — J. K., San Luis 
Obispo, Calif. 

Student of Occult 
Finds No Tricks 

Just a word in reference to the article in 
vour January number on "Secrets of the For- 
tune Telling Racket," by Michel Mok. It 
has been my pleasure to meet personally sev- 
eral people, of a type usually quite modest 
and hence unknown to the general public, 
who ilo have what might be called super- 
natural powers of perception, and in all fair- 
ness to them, and to all others concerned, 
I hereby challenge anyone to explain just 
what "tricks" are used by them to obtain the 
"findings" they are capable of revealing. 
Why not let your readers hear both sides 
of the story, and let them decide for them- 
selves whether or not everything is deceotion 
and fraud in the realms of occultism? — D. 
B. H., Houston, Texas. 

High Altitude Flight 
Is All Figured Out 

I THOROur.HLV cnjoy your articles on avia- 
tion, especially those on the future of this 
great means of transportation. Some time 
ago I noticed an article in Popular Science 
Monthly saying a plane could reach a very 
high speed if it were about fourteen miles 
high, if it were not for the fact that the 
atmo.iphere at that elevation is too thin for 
the modern propeller. 
Isn't it possible for the 
plane to have a gear on 
the propeller so that it 
can be speeded up as the 
air crows thin? Also to 
cut down friction could- 
n't a plane have a pro- ' 
peller much too large for 
its motor and then have 
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Ctay home-and gargle with Listerine 

every 2 hours" 



THAT is what your doctor would 
probably tell you to do if you had 
an ordinary cold or simple sore throat. 
Combined with rest and warmth, it is 
an excellent treatment. Over and over 
again this has been proved in the 
past 50 years. 

These ailments are caused by germs 
multiplying by millions in the mouth 
and throat. They "are continually 
striving to overcome the forces of 
health in your body. They often suc- 
ceed when body resistance is lowered 
by such things as wet feet, fatigue, 
lack of exercise, exposure to draughts, 
cold, sudden changes of temperature. 

Their names are Streptococcus 
Hemolyticus (the streptococcus germ). 
Staphylococcus Aureus (pus), and Ba- 
cillus Influenzae. 



Reduces mouth germs 98% 

And undiluted Listerine, used as a 
gargle, kills these germs — all germs — 
almost instantly. In 15 seconds to be 
exact— the fastest time science has 
been able to measure accurately. 

Repeated tests, similar to those em- 
ployed at great universities, show 
that it actually reduces the bacteria 
on the surfaces of the 
mouth ^8%. And at the 
same time soothes and 
heals inflamed membrane. 

As a precaution 

As a precaution against 
colds and irritated throat, 

£argle with undiluted 
isterinc every morning 




and every night. And when these 
have actually gained a foothold, in- 
crease the gargle to once every z 
hours, meanwhile consulting your 
physician. 

The wonderful thing about Lis- 
terine is that while a potent germi- 
cide, it is at the same time non- 
poisonous, safe to use, pleasant to 
taste, and healing to tissue. Keep 
Listerine in home and of- 
fice and carry it when you 
travel. At the first symp- 
tom of trouble use it un- 
diluted to get full germi- 
cidal effect. Lambert 
Pharmacal Company, St. 
Louis, Mo., U. i. A. 



KILLS 200,000,000 GERMS IN 15 SECONDS — HEALS TISSUE 
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I the motor geared down for use when taking 
ofi? When it r^icbed a certain altitude the 
speed could be incr«ksed.— E. W. K., Black- 
well, Tesas. 

Has Found a Cute 
for Hay-wire Blues 

We would all go nuts if it weren't for 
PoPULAK Science Monthly, which affords 
us good, hiRh-class reading matter. The 
papers have all cone hay-wire over the polit- 
ical qui'flions. murders, 
bank rnblicrics. and other 
scanilal?. Xo a r t i c 1 1- s 
compare with the inspir- 
ing ones in your maga- 
zine. Poi'iLAR Scienck 
Monthly szives the poor, 
strained newspaper 
reader a chance to relax 
and recuperate only once 
a month. With the dis- 
tressing increase of news- 
paper bunk, it looks as though you will have 
to send out extra editions to keep the world 
from going bugs. — R. M. C, Hesston, Kan. 

Avoid a Headache 
and U se an Axe 

Let someone explain liow a .saw cuts. For 
example: Let us assume we are cutting a thin 
piece of wood, one sixteenth indi tiiidt, on a 
band saw. The first tooth that happens to 

strike it cuts down a thin shaving, just like 
a chisel, then we push the wood toward the 
saw into the space between the teeth until 
the next tooth comes and strikes it in the 
same way, cutting oS another shaving. 
Simple, isn't it? But now let us assume we 
have a piece of lumber so thick that two or 
more teeth strike it at the s;ime time. We 
would naturally think that the lirst tooth 
that strikes the thick piece would cut down 
a shaving as bcforr; hut (lure i> no such 
first tooth, as several teeth must strike at 
the very same time, each tooth exactly fol- 
lowing the path of the preceding one. What 
chance do we have to push the material into 
the saw? Or in other word^ how can the 
teeth take a shaving? — ^F. H. L., Amana, 
Iowa. 

From Cover to Cover 
Forever and Ever 

I LIKE every department in your maRazine 
and hope you will not have to cut out any 
of them to make nmm for material that 
Bm>aiently some selfish subscribers are call- 
ing for. I especially like "Our Readers Say" 
sui — ^well, all the others. My subscription 
soon expires, but rest assured that it will 
be renewed each year as long as I live so 
please don't stop sending Popular Science 
Monthly to me until some one notifies you 
I have left this old earth. Your series on the 
Patent Ofi'ice was a wow! — P. E. M., Saranac 
Lake, X. V. 

Use the Scissors 

If You Don't Like It 

I H A\ K been a regular reader of your mag- 
azine lor several years and 1 can truthfully 
siv that I have found no 
periodical equal to yours. 
The cranks who .send their 
knock to "Our Readers 
Say" ou^ht to get a good 
pair of shears and cut out 
the parts of Popvuut 
Sconce Mo«tbi.t that 
they don't care for. But 
for me, give me all of it. 
Out liere it's hard to get 
too much of a thoroughly good thing. — 
E. P., Btoomington, III. 




Helicopter Doubters, 
Please Take Notice 

In Yoim "Our Readers Say" D. A. of Idaho 
has probably made a lot think of the heli- 
copter. Not being in the know of the heli- 
copter business I dont claim to be able to 

give the answer, but I think the following 
sounds fairly logical : Why should the whole 
fuselage of the helicopter, with its large area 
of resistance, especially that of the broadside 
of the rudder, revolve when the knifelike 
blades of the revolving wings offer so little 
resistance? The forward pull of the pro- 
peller ought to overcome this tendency of 
twirling, even though revolving at decreased 
speeds!— S. A. D., St. Petersburg, Fla. 

Ice Age Swings 
from Pole to Pole 

In the article on the Ice by Charks 

Fitzhugh Talman, it is s;iid that we are still 
in the Ice Age, but at the beginnini; of a 
minimum northern «lacial winter. We are 
now at a period of minimum eccentricity of 
the earth's orbit, the sun being as near^ as 
possible equidistant from all points of the 
orbit. So there can only be a 
gladal winter and a minimum glacial sum- 
mer. Due to the precession of the equi- 
noxes, the earth changes its position in its 
orbit till in about 6,000 \ears it makes the 
complete circle. The period from the maxi- 
mum to maximum great glari.d period is 
about 250,000 years. Thus every 2,iO,000 
years we have a great glacial winter and 
while we are enjoying the cool Sjiell our 
friends in the southern hemispbero are enjoy- 
ing a great glacial ^unl- 
mer. During a northern 
great glacial summer, the 
Xorth Polar ba^ would 
have only a lake in the 
lowest part, and animals 
and jieoplcs would thrive 
there. With the coming 
of winter, they would be 
forced south. I hope I 
have made plain the fact 
that there was no univer- 
sal Ice Age but ice periods alternately cover- 
inn the northern and southern hemispheres. — 
L. B. W., Alpine, Calif. 

Where in the World 
Did the Kick Go? 

Here's a new problem your readers might 
think about — if any : A coiled-up metal 
spring is placed in acid. The acid dissolves 
the metal. What happened to the energy 
in the spring?— <j. M., Martinez, Calif. 

Calls Montgomery 
Father of Aviation 

While in Europe I read your article about 
John Montgomery, who is, [ believe, the 
real father of aviation. I know so much 
about his history and have spoken with so 
many who remember his early attempts that 
I often resented the silence that hung around 
his name and memory. I congratulate you 
on suMishing such a fine article and thus 
rendering to John Montgomery some of the 
tribute he deserves. — R. R., San Francisco. 

North Carolina Really 
Has Flexible Stone 

In' Popular Science Monthly recently 
there appeared an article entitled. "E.xhibit~ 
Brazil's Flexible Stone." Flexible sandstone 
or itacolumite is to be found in North Caro- 
lina. Something like forty years ago I got 
specimens from a deposit in that state; some 
of these samples were upward of a foot long. 
Years ago itacolumite was used in the manu- 





facture of sandsoap, the itacolumite forming 
the abrasive. I recall distinctly where I 
found tlii- deposit and would have no great 
difficulty in locating it, if any one is inter- 
ested.— E. M. W., Los Angeles, Calif. 

Cry for Chemistry 
from the Far West 

May I join with (). L. C. of Seattle, R. H. 
B. ot" rhila.'n>I].hia, and J. 1). F. oi Carlisle, 
Pa., in requesting mure articles on chemistry? 
I was particularly interested in the idea of 
chemical problems. To my knowledge this 
would be an original 
feature of your maga- 
zine. Chemical prob- 
lems are, as a rule, 
interesting without 
being unnecessarily 
technical. They are also 
uni()ue in the opportu- 
nity they offer for ingen- 
ious applications of 
commonly known facts. 
P o p i; L A R Science 

Monthly is very enjoyable (especially to 
the friends who borrow my copy). — F. W. 
N., Spokane, Wash. 

Short and Not What 
You*d Call — Sweet 

You ought to change the name of your 
publication to Popular Tinkers and Model 
Makers Monthly. It's good for that but 
not much ademx in it.— O. O., Goshen, Ind. 

Orders His Bracer 
to Follow Him Soath 

Would I be asking too much to have you 
send my magazine down here for four 
months? My health needed this move, so 
what do you say ? You know I ordered some 
other magazines to stay up there, but 
Popular Science Monthlt I've got to have 
for a bracer.—.A. K., St. Petenburg, Fla. 

Ignore the Croakers 
and Stay as Is 

W. J. M., Macon, Ga., is evidently only a 

becinner in driving. Well, we must be some- 
what lenient with the beginner, for we were 
all that at one time. However, for a great 
many of us, when we were beginners, there 
was little traffic on the hiuhways. But he is 
all wet when he hits at the sptcd of the 
buses. Their etiuipmenl is always in as 
nearly perfect shape as u'ood mechanics can 
keep it, and at the end of every run of 
several hundred miles they are thoroughly 
gone over and every part tested and the 
brakes inspected. Heavy as th^ are, and 
fast as they travel, the buses are not the 
menace on highways that ordinary cars are. 
I wish to congratulate the makers of Populak 
Science Monthly on the fine appear- 
ance of the magazine since the change in 
covets. You now have a cover that does 
credit to a fine interior. Pay no attention to 
the croakers. — F,. B. M., Ventura, Calif. 

All the Army Out 
of Step but Him 

I WANT to tell you 
that I am just .scien- 
tific enout;h not to 
swallow all the bab- 
blings of these self- 
exalted, so-called sci- 
entists. Their idiotic, 
wild guessing is laugh- 
able in the extreme. I 
don't want your mag- 
azine. I love truUi 
but I dont go modi 
on guesswork.— H. P., Black Eddy, Pa. 
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KEEPS THE HUM OUT 
OF THE TALKIES! 



Grea/esf advance since^ 
TALKIES came!/! 



Soon yon will hear talking pictiircs made with all 
the humming and scratching noises harred out. A 
' revolutionary new process,Noiseless Recording,gives 
you every word and note in its natural tones — clean 
cut and true to life. 

Western Electric proclaims Noiseless Recording far 
and away the greatest advance since it first made talk- 
ing pictures possible four years ago. 

Ever since, its engineers have kept on their research, 
seeking perfection in the application of sound to 
making and showing pictures. They have introduced 
many improvements, and now the most important of 
all — Noiseless Recording. 

Leading producers, quick to apjily this latest gift 
of science, are now making pictures which will thrill 
you with their undreamed-of realism. You can hear 
them to best advantage, of course, in theaters equipped 
with the Western Electric Sound System. 



Western Electric 



NEW PROCESS 



Noiseless Kecordins: ^5 



Talking 
Pictures— 



Makers of your Bell Telephone and leaders 
in the development of sound transmission. 
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Make it out of 
PRESDWOOD 

. • . and make it better 

RADIO cabinets, automobile bodies, case backs, refrigerator 
cabinets, store counters, partitions and panels, speed boat hulls, 
waste baskets, trays, magazine racks, toys, doll houses— hundreds 
of similar articles — now are being made of Masonite Presdwood 
. . . made better, more durable, and with decided economy. 

Manufacturers who guard the appearance of their products, and 
who are watchful of costs, have taken kindly to Presdwood. So, too, 
have home mechanics. They value this versatile all-wood board for 
its easy workability, its economy, its adaptability. Presdwood cuts 
and saws cleanly, will not crack or splinter, and can be nailed right 
up to the edge without splitting. 

Dense and strong, Presdwood resists moisture; it will not warp. It 
is ideal material for concrete forms; facilitates construction and 
produces smoother, better concrete. Smooth and grainless, Presd- 
wood is attractive in its original state, and it takes finish beautifully. 
Panels of Presdwood make lovely interiors. 

Manufacturer, contractor or liandy-man-around-the house, you'll 
find much to interest you in the Presdwood booklet, Hsting eighty 
of its uses, and telling how it is made and how best to apply finishes. 
The booklet is yours for the asking. Just send the coupon. 

Mas onite 
STRUCTURAL INSULATION • INSULATING LATH 
PRESDWOOD • aUARTRBOARD 

•'Made in Mississippi** 



Warmer Homes; Smaller Fuel Hills 
with Masonite Structural Insulation 

Resisting winter's piercing cold and moisture, Masonite Struc- 
tural Insulation in roofs and floors and walls assures warmer 
Viomes— at a saving of a lliird or more in fuel bills. Masonite 
works with the seasons; keeps heat where it belongs — inside 
in winter, outside in summer. Also makes homes quieter. 
Check coupon and get the interesting Masonite booklet. 



Send for 
Free Booklet 

Mail the coupon 
today. It will bring 
you the interesting 
story of Presdwood. 



c ig31. M.C. 



Masonite Corporation, Dept. D-3 
111 W. Washington St., Chicago, 111. 

IMrasc senrl your free illustrated booklet that describes Masonite 
I'reedwooil and its many used. 



City. 



.State., 



□ If interested in Masonite Insulation, check here 
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ill You Lose Your Job 



Because of A New Machine.' 



Till 

:\[iciiKi. :m()K 

Ax ENGLISH watchmaker's apprcn- 

/% lice named John Kay, in 1738, 
A \. invented a Hying siiuttle for weav- 
ing cotton. This was the first 
modern labor-saving device and with its 
aid, one man could do the work of two. 

To the amazement of the young inven- 
tor, a roar of protest rose from the Eng- 
lish weavers when it was introduced. 
Thirty years later, Kay aided in the 
development of a second labor-saving 
device, the spinning jenny. When this was 
installed in the English cotton factories, 
riots broke out. 

An American manufacturer named 
Lloyd Raymond Smith, president of the 
A. O. Smith Corporation put into opera- 
tion at Milwaukee. Wis., in 1920, an auto- 
matic plant for making automobile frames. 
His monstrous machinery turns out steel 
automobile frames at the rate of 10,000 
per day — one every eight seconds of the 





AIjovc, the big 
steam shovel 
doingthe work 
of many men. 
At the right 
is a view of part of 
the unemployed men 
in New York City. 



day and night. Two 
hundred men do the work 
of 2,000. Only fifty of them 
actually touch the frames. 
Without doubt, the Smith plant 
is the most complete instance of 
the use of labor-saving methods to 
be found in the world. 

.Mmopt 200 years have passed since 
Kay's flying shuttle infuriated the Eng- 
lish weavers. During tho.se two centuries 
the attitude of thousands of men and 
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t'liui tit!!! M t I'ln iif hfih y l.iiintijin' t.'ti. 
When this typesetting machine came in. thousands of hand printers were put out of work, 
but increased publishing business brought them back and added thousands of new ones. 



women toward labor-saving devices has 
not changed. 

Time and again, the Smith plant is 
cited as a horrible example by those who 
believe that machines throw men out of 
work. Eighteen hundred men displaced by 
machinery in this one enterprise. Only 
200 mechanics left at work while a staff 
of more than 600 engineers try to make 
machinery even more nearly automatic so 
that more jobs can be taken from more 
men ! 

ON THE face of it this looks 
like a final argument against 
the machine and justifies you in 
branding it as a man eater. But 
the fact is not a single man has 
lost his job in the Smith plant 
because of the new automatic 
machinerj'. On the contran,- it 
has given work to many more 
men. 

Eager to know if these state- 
ments given out as facts were 
really true I put the problem up to the 
A. O. Smith Company. An official of the 
company told me they are true and then 
gave me this explanation: 

"The automatic frame \)lant was put 
into operation at a time when there was 
a large increase in the demand for frames. 
We, therefore, kept all of the men in the 



old 'hand' plant and employed new men 
for the automatic plant. We still operate 
the old plant for the 'small runs,' and use 
the automatic plant for the large C|uantity 
production runs." 



MAiufAcnjat wo 

ri5TIU.L«10N Of 
ABOR-SAvmC 

yORK FOR MAHy 




WCMAbtO (XJTPUT OtJLl .) 
UBOR-SAflNO MSCniMtBy 
WOOIOtS AOWTIOHM. KEIP 
fOf! BOWNG LAStUNC, tTC 




'PRODUCTION 



This diagram tells the story 




WtR MEN riNO WOBK IN 
PRODUCTION Of RAW MATt- 
HIAli HKOEO IN GBtATtP 
AMOUNTS TD KttP PUCt 
WITH lAR&tR OUTPUT 



LARCIR 

PRODUCTION M.V1 
MEAN5 MOPL 
STDRES UO 
MORE PtOPl E. 
EKPLOyEO IN 
SCLLIHO. Ot- 
UVtRlNO.CIC 



labor-saving 



machine and why it does not keep men out of work. 



That's part of the 
storj'. The rest, still 
more surprising, shows 
how even more men 
were put to work. Re- 
search by the same 
staff of 600 engineers 
that seemed bent on 
kicking men out of 
jobs led to a new 
electric arc welding 
process which, applied 
to couplings for joints 
in oil well pipes, has 

r supplied jobs, directly 
and indirectly, for 
more than 5,000 men! 
In short, the Smith 
research gang robbed 
not one man of work 
but literally put thou- 
sands of new ones on 
the pay roll. 
Today, the new 
Smith pipe plants turn out thirty-two 
miles of pipe, ranging from four to twenty- 
four inches in diameter, every day in the 
week. In two months, last spring, orders 
came in for 4.000 miles of pipe in the lay- 
ing of which an army of men is still 



"DECAUSE of the undreamed-of low 
prices made possible by labor-saving 
machinery and mass production, gas now 
is piped 1,250 miles from Texas to Chi- 
cago; from Amarillo, Tex., to Denver, 
Col., 375 miles: from the Monroe field of 
Louisiana to St. Louis, Mo., 431 miles; 
from Kettleman Hills, Calif., to San 
Francisco, 190 miles (P. S. M., Aug. '30, 
p. 23). 

All of this seemed like a wild fairy 
lale and I again appealed to the Smith 
Company official for an explanation. 

"Thai s right," he said. "When the pipe 
plant was ready for operation, additional 
men were employed. Therefore, we have 
a great many more employees on our pay 
roll today than before the automatic frame 
plant was started and before we began the 
manufacture of pipe." 

The Smith plant is only one of many in 
which labor-saving devices have made 
jobs, increased the :»ay roll, and put no 
man out of work. For instance, here are 
examples, not hand-picked but chosen at 
random, and anyone so inclined can add 
to the list without the least trouble: 
^ Until a few years ago, all packing in a 
New York food factory was done by hand. 
Then came a "stacker" that did the pack- 
ing mechanically, and with its 
installation more than 1,000 
men lost their jobs. But the 
new packing method so speeded 
up distribution that all of the 
old men were taken back and 
put to work on finishing and 
labeling. 

A New England screw fac- 
tory installed new automatic 
screw makers, a number of 
which could be cared for by one 
man. Out of 600 men previ- 
ously employed, 200 were 
dropped from the pay roll. But 
the new machines increased 
production, an official of the 
company told me, lowered 
prices, and so stimulated the 
demand that every one of the 
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old employees had to be taken back lo 
pack, count, and weigh. 

In the case of the Smith plam, machines 
made new jobs. The other labor-saving 
devices were responsible, first, for the loss 
of old jobs, and second, for the creation of 
new ones so that the number of employees 
remained the same or was increased. 

TODAY millions of men, able, anxious to 
work, are out of jobs. Tliey see a 
machine doing the work of a hundred, ;i 
thousand men, and they blame it for their 
idleness and suffering. But all over the 
world men are out of work; they are idle 
and hungry in the countries where the 
machine is not developed, whert handwork 
is still the main source of production. 

These facts must mean something, and 
those who claim to know, who have made 
a study of the ups and downs of trade, 
say the millions are jobless today because 
of economic conditions with which the 
machine has nothing to do. These wise 
ones blame over-production of crude 
products Hke coffee, sugar, etc. 

Still others will always blame the 
machine as being the thing handiest to 
kick. Am I wrong then when I pat the 
machine on its shining back and cite 
instances to show that it makes jobs 
instead of ending them? If you think so, 
imagine trying to meet the demands of 
Chicago, New York, Lon- 
don, Paris with handmade, 
hand-packed, hand-trans- 
ported produce! Could it 
be done? Could civilization, 
as you know it today, carry 
on without the machine? 
Where then are you going to 
set a limit and say up to 
this point the machine is 
good and beyond it it's bad? 

To banish labor-saving 
devices would deal a death 
blow to all machinery. For 
the same type of mind, the 
same kind of research, that 
creates labor-saving ma- 
chines also produce the 
thousand-and-one devices 
that do not save labor and 
that have become indispens- 
able to our civilization. 

Take, just as one example, 
the late Elmer A. Sperry. Back in 1888, 
he invented the first electric chain mining 
machine, a labor-saving device if ever 
there was one. But since then he also has 
given us the g>ro-compass and the air- 
plane and ship stabilizer, now absolute 
necessities to navigation and aviation. 

THROTTLING invention and research, 
suppose it were possible, would be one 
of the worst calamities that could befall 
mankind. Picture, for a moment, a world 
without electric light, without automobiles, 
airplanes, steam engines, tractors, tele- 
phones, telegraph, radio, moving pictures, 
cranes, elevators, typewriters, the X-ray, 
and modern surgical instruments, to name 
but a few. These and countless other 
inventions and mechanical developments 
have contributed to the comfort, happi- 
ness, and health of the human race. Also, 
don't forget they have given jobs to mil- 
lions of workers. 

The automobile itself — especially the 
truck — is a labor-saving device. It has 
done away with untold drudgery by men 




Citiirlt'su f>f Kortinif. 
This machine. automaticaUy making auto frames, docs the work 
of 1.800 men, and yet its installation did not cost one man his job. 



When a machine 
puts these hand 
workers out of 
work they will get 
jobs in other lines. 



and horses. When its use first became 
widespread, numbers of men, such as 
blacksmiths, wagoners, wheelwrights, sad- 
dlemakers, lost their jobs. But since then, 
it has given work to a huge army of men. 

The National Industrial Conference 
Board has no axe to grind. It wants lacts, 
truth, and maintains a bureau of research 
for the purpose of finding out what's what 
in industry. Dr. Magnus W. Alexander is 
president of this Board, which probably 
knows more about what's going on in the 
factories and distributing plants of the 
world than any other existing organization. 

"TS IT true," I asked Dr. Alexander, 

"that machines put men out of jobs 
and by so doing take the food out of their 
mouths?'' 

His reply was an emphatic "No." The 
idea that improved machines mean fewer 
jobs, he told me, has been proved false 
by an extensive survey made by his 
organization. 

Naturally, he said, the use of labor- 
saving machinery means fewer men for 



the production of a given quantity of 
goods. But labor-saving machinery has 
milt up and expanded the machine-build- 
ing in(kistries as well as lowering produc- 
tion costs. The net result is not only lower 
prices, but also higher wages. 



ALSO, 

a greater demand. 



he explained, lower prices lead to 
For e.xample, when 
automobiles were made so cheaply that 
you and 1 and thousands of others could 
afford to buy them, we got them. As a 
result, the men who were thrown out by 
labor-saving machinery were rehired, often 
along with many others, in an effort to 
make the output meet the demand. 

Few industries are self-supporting. 
More automobiles mean more rubber, 
more upholster>' fabrics, more glass, more 
steel, and more of other raw materials and 
articles. This increase all down the line 
makes jobs for many additional men. 
Meanwhile, higher wages increase the 
national purchasing power. That means 
more business, more work — an endless 
chain. 

Also this greater volume of goods must 
be distributed. Thus, again thousands of 
new jobs are created. In the case of 
articles like the automobile, thousands of 
men are needed ( Contiiiitcd on p,ii;r 1.^6 ) 
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Planting the^outh Pole in 

^unny (^lifornia 




In the howling gale {rum wind machines, raising a blizzard of corn flakes, 
the dogs, in California, prepare to mush on across waste of gypsum snow, 

In This Unusual Article You Ace 
Told How Frigid Wastes of Ice and 
Snow Are Skillfully Reproduced 

liif AXDHKW U. 1?()()XK 



BRINGING the frozen South Pole to 
California is one of the latest 
achievements of the motion picture 
industry. The amazinsly realistic 
photographs on these two pages indicate 
how successfully it was done. 

Frigid Antarctic scenes which will be 
shown in a picture this spring were shot 
in a southern California valley, while 
actors in heavy furs and stage carpenters 
in bathing suits mingled behind the 
cameras. 

Scenes showing a huge dirigible crash- 
ing in the Caribbean Sea and airplanes 
"cracking up"' in Little America and at 
the South Pole were shot in movie-made 
storms near Los Angeles. 

In two days a crew of movie carpenters 
rebuilt a 250-foot dirigililc. broken in two 
by a heavy wind. On Monday night, 
after the storm of Saturday, the new 
dirigible — a skeleton covered with canvas 
— was filmed, and the cameras recorded 
a section of the big ship floundering in the 
waves that were tossed against it by rain 
and wind and wave machines. 

Part of the action shows actors inside 
the dirigible after its beams had collapsed. 
The interior duplicates the Navy dirigible 
Los Anj;eles, but the trusses and beams 
were made ( Conlimicd on pat^e 150 ) 




The dummy plane, costing $20,000, 
crashes from a height of 75 feet 
against the fake ice and in the 
shadow of an ice barrier it burns. 
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Rescued from freezing — in 
the California sunshine. 
The ropes descend from 
the dirigible which rushed 
to the Antarctic to save 
'lie aviators whose plane 
r ashed in a daring effort 
■ fly over the South Pole. 



While this plane, in the heart of the frozen 
Antarctic, burned for the camera, directors and 
actors in shirt sleeves and white trousers 
sheltered themselves from the fierce rays of 
the hot California sun beneath umbrellas. 



At right, the California ice 
scene with nothing faked — 
except the ice. Real clouds 
formed the background for 
this picture of desolation. 
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SAX FRANCISCO, isolated for years 
on a narrow peninsula, is to be 
linked at last to the mainland at 
the north and cast. Next April, construc- 
tion will start on the Golden Gate Bridge 
— greatest suspension bridge ever built, 
and the first to span the outermost 
entrance to a great harbor. Its 4.200-fool 
central span makes one giant leap to con- 
nect the metropolis with Sausalito and 
points in northern California, outspan- 
ning New York's new Hudson River 
Bridge by 700 feet. Meanwhile plans 
are going forward on the San Francisco 
Bay Bridge. This seven-and-one-half- 
mile structure is another world-record- 
breaker, for length. The drawings on 
these pages, prepared from the official 
plans, show how these huge spans will 
look when completed. One feature of 
each bridge is its record height. 
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Science Is Bloodhound at Heels 
of Forger 



Chemist and Handwriting 
Expert Is Sherlock Holmes 
in War to End Frauds That 
Cost $150,000,000 a Year 

Ihi KD^V1X W. TKAT.K 





Bert C. Farrar. U. S. Treasury forgery expert, examining a doubtful paper with 
light sliining up tlirough a ground glass to see if signature has been traced. 



Note the phantom letters behind address on 
that helped solve strange poison gumdrop 



FORGERY is on the increase. 
AccordinR to William B. Joyce, 
chairman of the National Surety 
Company, of New York City, this 
crime is mounting due to present business 
conditions. The vearly loss from forgery 
in the United States is $150.000.000— a 
sum equal to the combined incomes of 
more than 70.000 average wage earners! 
In one recent week, the toll taken by forg- 
ers in a single eastern city was $300,000. 
The battle against the criminal penman 
has assumed new importance during the 
past fall and winter. 

In this battle, handwriting experts, 
cameras, chemicals, and microscopes are 
used in the search for clues in the strokes 
and curves left by the criminal's pen. 
Some of the results are almost uncanny. 
For instance, witness a recent case in 
Pennsylvania : 

Secret Service men who had been sent 
to Pittsburgh to take up the trail of a 
Jorger wKo Viacl passed a large check, 
returned to Washington, D. C. baffled. 
The trail ended with the store clerk who 
received the worthless piece of paper. He 
had taken in fifty checks that day and was 



card 
case. 



unable to recall anything 
about the man who had pre- 
sented the forged one. 

The operatives appealed to 
Bert C. Farrar, for thirty- 
eight years handwriting expert 
and examiner of questioned 
documents for the U. S. 
Treasury Department. Far- 
rar studied the writing on the 
check carefully. Then he 
said to the operatives: 
".Ask the clerk if a man about thirty- 
live years old, well educated and having 
a German accent, came to the store that 
day?" 

They followed his advice. The clerk 
immediately shouted: "That's the man. 
I remember him now. He was the one 
that gave me the check!" The operatives 
trailed the forger to Ohio and placed him 
under arrest. 

How did Farrar know that the forger 
was thirty-five, well educated and had a 
German accent ? I asked him that ques- 
tion recently in Washington. For answer, 
he drew a chart from his desk, a chart 
upon which he has been working for 
years. It contains English words written 
by people of various countries and illus- 
trates national traits in writing. 

JN THE case of the Pittsburgh forger, a 
^ curiously-formed letter or two revealed 
to Farrar's expert eye that the penman 
had learned to write English in a German 
private school before the war. This 
showed he was of German birth, indicated 
he had had a good education, and sug- 
gested that his age, adding the elapsed 



time since the war started to the average 
age of private school boys before it began, 
was close to thirty-five. 

Each year, between thirty and forty 
million checks pass through the Treasury 
Department in W'ashinglon. The daily 
flood sometimes reaches a high tide of 
450.000. In spite of precautions, there 
are occasional fraudulent endorsements 
on these Government checks. Then Far- 
rar's work begins. Last year, he traveled 
40.000 miles testifying in court in con- 
nection with forgery cases of various 
kinds. 

CONTRARY to general belief, only five 
ix^rcent of the checks which are crim- 
inally tampered with are "raised"; that 
is. altered to represent a higher sum than 
that originally placed upon them. Ninety- 
five percent changed for purposes of fraud 
are deliberately forged with false signa- 
tures or payee's endorsements. 

Such forgeries are made by three t\pes 
of criminals: the "Ground Glass Work- 
ers." the "Sketchmakers" and the "Free 
Hand .\rtists." The first places a valid 
check or a paper containing an original 
signature on a plate of ground glass under 
which a light is shining and traces the 
signature as a child traces a picture by 
holding it against a window pane. 

The second makes a "sketch" of the 
signature, frequently by rubbing lead from 
a pencil on the back of a check and then, 
by tracing over the signature, transferring 
a "carbon copy" of it to another piece of 
paper. When this "carbon copy'' is 
traced over with ink the transfer is com- 
plete. 
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between which fingers it was 
grasped. The general :,tyle of 
the writing will sometimes indi- 
cate the approximate age and ori- 
gin of the writer as different styles 
have been taught in various 
schools at various times. The 
microscope in the hands of an 
exix.'rt also tells much about the 
kind of pen a forger uses. 

For example, in Baltimore, some 
years ago. Farrar was able to tes- 
tify in court that the forgeries o\ 
two checks presenteu the same 
day by the same man were made 



reiy, 
ton. 




At left, rebuilt letter made of pieces cut from anonymous letters and used to prove the X 
similarity of writing in them, and the admittedly genuine letter, shown at the right ^ 

The most tlangerous Bty; 
forger, however, is the gjj^ 
one who obtains an orig- 
inal signature and then 
practices copying it un- 
til he can dash off an 
exact duplicate. Not 
long ago, Farrar asked 
one of these "Free 
Hand Artists" to write 
a name he had forged 
more than four months 
before. Without hesi- 
tating he produceil an 
exact imitation of the 
real signature. 

A traced signature 
can be detected almost 
instantly by an expert 
with a microscope. When a hand slowly 
follows an unfamiliar path, the line always 
wavers slightly. Instead of a clean-cut 
stroke, the result is ragged. To account 
for such wavering in traced signatures, 
ingenious excuses often are offered in 
court. Once, in a case in Montana, it was 
claimed that the signature had been made 
on horseback, .\nother time in a New 
York court it was alleged that the 
wavering letters had been ix;nned in 
a taxicab rolling over an uneven 
pavement. 

TRACED signatures often are 
detected by the attempts to erase 
the lead over which they have been 
traced. These erasures are visible 
under a microscope or when the 
check is placed on a ground glass 
uRainst a light. In one of Farrar"s 
cases, a tiny bit of lead under the 
ink of a signature proved that it was 
a "sketch." With chemicals, he 
removed the ink and revealed the 
carbon signature below. 

Usually, Farrar told me, jx'rsonal 
jieculiarities that characterize a for- 
ger's own penmanship will api>ear in 
his attempts to imitate another's 
handwriting. In fact, according to 
this authority, it is almost impossible 
to disguise handwriting so the expert 
will be fooled. .-^ fake medium was 
exposed by a handwriting expert who 
examined twenty slates upon which 
twenty different "spirits"' were sup- 




Chemicnls brought the forgery to light in this case. At top 
the pencil signature is seen with the ink tracing removed. 



posed to have written messages. The 
writing was the same in every case. 

The fact that shading in writing is 
always made in toward the palm of the 
hand enables the expert with his magnify- 
ing Klass to tell at a glance whether the 
writer is left- or right-handed. He can 
also determine the position in which the 
pen was held in relation to the body and 
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Farrar's chart shows influence of nationality 
on writing. This often gives valuable clues. 



Chemicals applied to signatures written with 
iron ink brings out traces of the original writing. 

with different pens, one gold, the other 
steel. The crook confessed that he had 
written one with a fountain-pen on a 
street car and the other with the pen at 
the bank. The invisible iridium points 
soldered to the tip of a gold fountain-pen 
cause it to move smoothly over the paper, 
while the sharp point of a steel pen digs 
into the paper. 

" VS BLACK as ink" is a simile that is 
good enough for ordinary use; but 
not for the handwriting expert. For him, 
there are a dozen shades of blackness, 
each telling its stor>'. Over a period of 
years, Farrar and his assistants have 
been carrj'ing on tests with all the 
well-known brands of ink, recording 
the chemical contents, color and 
other characteristics at different per- 
iods after they have been used in 
writing. 

The reaction of a sample of ink to 
more than a dozen chemicals is 
noted at monthly intervals over a 
long ix;riod of years. One purpose 
of the test is to discover a means of 
judging the age of writing by the 
condition of the ink. 

The two types of inks' in general 
use are fugitive inks and iron inks. 
The former can be so completely 
removed that they leave no trace. 
But the iron inks, which contain iron 
salts in suspension in hydrochloric 
acid, bite into the paix;r and leave 
some of the iron embedded in it. In 
time this writing turns reddi.sh and 
fades, but by applying chemicals it 
can be restored. George Washing- 
ton's will was written with this kind 
of ink and later restored in this 
manner, f Continiud on pane 149 ) 
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/// Auto^iro 
i'esent Plane? 



y ASSEN JORDANOFF 



At thirty miles an hour, the autogiro 
drifts lazily along far above the earth. 



I HAVE just had the biggest 
thrill of my twenty years of 
flying. I have piloted an 
autogiro. And I have seen 
this amazing windmill plane 
"do the impossible." 

It is, I am positive, the flying 
craft of the future. 

At Pitcaim Field, fourteen miles 
from Philadelphia, Pa., James Ray, 
chief test pilot for the Pilcairn- 
Cierva Company, explained the 
design of the strange machine and 
took me for a passenger hop. We 
landed at the far side of the field. 
The spinning windmill over our 
heads slowed down. Its four yel- 
low vanes, long and slender like 
blades of grass, drooped to a 
Standstill above the bright green 
fuselage. Ray climbed from the 
rear cockpit. 

"All right," he said, "you can 
take her up now." 

I settled into the pilot's cockpit 
and buckled the safely strap. 
Ahead of me, at the nose of the 
conventional fuselage, was a 225-horse- 
power Wright Whirlwind engine and its 
steel propeller. Beneath me was the small 
black stabilizing plane with ailerons and 
curiously uptilted ends. At the rear were 
the usual tail surfaces of an airplane. But 
above me was the striking feature of the 
strange machine. 

At the top of a mast of three black steel 
tubes was the "rotor head" to which the 
long windmill, or rotor, vanes were at- 
tached. Each vane was free to move up 
and down. When the ton and a half 
mass of the machine is supported by these 
vanes there is nothing to keep them from 
"coning up," like an umbrella turned 
wrong-side-out — except centrifugal force! 

The only bracing wires on the windmill 
are small "droop wires" placed above the 
vanes to keep them from dropping to the 
ground and becoming damaged when at a 
standstiW. In an autogiro, you "ride on 
centrifugal force." By the time the wind- 
mill is spinning at a hundred or more revo- 
lutions a minute, centrifugal force is 
stiffening out the vanes with a pull of 





Pulling out the knob on the instrument 
panel connects the vanes with the motor. 



James Ray, right, explains to 
Jordanoff the mechanism of the 
new plane's windmill vanes. 



more than two tons on 
ever>' blade. As rigidly 
as though they were 
made of steel, this invis- 
ible bracing keeps these 
almost flimsy blades from 
folding upward. 

Ray pointed to 
a small lever at 
the right of the 
inst rument 
board marked 
"rotor brake." 
That, he ex- 
plained, holds 
the windmill 
from being turned 
by the breeze when 
the machine is at 
rest. Below the 
center of theinstru- 
ment panel was a 

large knob labeled "rotor drive." Instead 
of taxiing back and forth across the field 
to get the rotor spinning, the Pitcaim 
machines are equipped with a drive shaft 




Jordanoff. in cockpit beneath drooping vanes, 
ready for his first autogiro flight. The autogiro, 
except for the horizontal windmill vanes over- 
head, has the appearance of an ordinary plane. 
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Jordanoff studies the great, flimsy-like vanes, 
held rigid in flight by centrifugal force. 

from the engine, to save time. Pull out 
the knob and the drive is connected. Push 
it in and it is disconnected. In the air, the 
windmill is never operated by the engine. 
Its %-anes are turned by the air rushine; 
past them. 

This brings up' a common misconcep- 
tion. Many people think the autogiro is 
a forin of helicopter; that its whirling 
windmill pulls it vertically upward. This 
is not true. Each vane is a separate air- 
plane wing. It lifts, just as does the usual 
aircraft wing, by moving rapidly through 
the air. In the ordinary airplane, the 
amount of lift given by the supporting 
surface is entirely dependent upon the 
forward speed of the machine. Because 
the vanes of the autogiro turn at high 
speed, they continue to exert their lift 
even when the craft has come to a stand- 
still. 

With the Whirlwind idling, I pushed 
ahead on this lever, freeing the windmill. 
Then I pulled out the knob. The long 
vanes, extending far out beyond the nose 
and the tail of the fuselage, began to 
move. Directly above the knob on the 
instrument panel is a round-faced dial. 
It shows the revolutions per minute of 



The only brace wires on the windmill are small drop 
wires above the vanes to keep them off the ground. 



the rotor. Between it and the engine 
tachometer, a white card gives the number 
of revolutions of the rotor at different 
engine speeds. 

With my feet on the brake pedals, hold- 
ing the landing gear wheels, I watched the 
two instruments. The needle of the engine 
tachometer advanced to 800. The merry- 
go-round above my head moved faster. 
The rotor tachometer showed it was turn- 
ing sixty-three "revs" a minute. When 
the Whirlwind was turning 1,000, the rotor 
was making seventy-nine. The machine 
rocked and vibrated as the forty-eight- 
foot windmill speeded up. Faster and 
faster the reHections of the vanes raced 
across the glistening black surface of the 
stabilizing wing. On sunny days, Ray 



"I had hardly moved the stick," says Jordan- 
off, "to lift the tail, when the ship shot up." 

told me, the checkered light and shadow 
made by the whirling rotor sometimes 
distracts a pilot unfamiliar with the 
machine. 

Now the whistling sound of the rotor 
was drowned in the roar of the whirlwind. 
It was bellowing at 1,500 revolutions a 
minute. The windmill was streaking 
around at 118. I was ready to take off. 

I shoved in the knob of the rotor drive. 
Hereafter, the air striking the vanes would 
prevent them froin slowing down. I 
slipped my feet from the brake pedals 
to the rudder pedals. The released ship 
raced down the field. I had hardly moved 
the stick to lift the tail 
when the ship seemed snatched 
into the air. An ordinary air- 
plane runs several hundred feet 
before it takes off, often at a 
mile a minute speed. The auto- 
giro gets off in less than thirty 
yards and takes to the air at 
twenty-tive miles an hour. 

I was climbing at a steep angle. 
The fact that an autogiro will 
take off at an angle from fifty to 
ninety jx-rcent steeper than an 
airplane has led it to be hailed as 
the "back yard plane'' of the 
future. Any plot 400 feet 
square, I was told, will make a 
four-way flying field for a "wind- 
mill plane." Already, a five- 
passenger cabin autogiro is under 
construction in England for land- 
ing and taking off on roof tops and small 
plots in large cities. 

For private owners, little machines with 
ten-foot vanes are entirely practicable, 
designed with vanes that fold together 
like the blades of a jackknife so the 
machine can be stored in an ordinary 
garage. 

At an altitude of 600 feet, I leveled oft. 
I had the queer sensation of flying a plane 
with the wings gone. I glanced upward. 
The vanes of the rotor were still milling 
around at dizzying speed. The air was 
bumpy, filled with up and down currents. 
But the flexible structure of the machine 
"ironed out" these ruts of sky tra%'el. The 
vanes "give" just enough to cushion the 
drops. Only occasionally did I have to 
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The windmill vanes, designed with the 
greatest care, are put together with 
the utmost accuracy in the factory. 



move the standard airplane controls 
by which the machine is guided. The 
plane almost flew itself. 

I pulled back the stick and climbed 
to 1,200 feet. An autogiro's ceiling is 
around 20,000 feet; its high speed, 
over two miles a minute. Cierva, its 
inventor, is planning a racing autogiro 
which is expected to pass the 200- 
mile-an-hour mark. The "windmill 
craft" has withstood vertical dives at 
140 miles an hour carrj-ing 600 pounds 
of sand. It will do anything an air- 
plane will do and, while these stunts 
have not been attempted yet, there 
is no aerodynamic reason, Ray told me 
why they cannot loop the loop and fl 
upside down. 

At the top of the quick climb, I got my 
only scare on the llight. I leveled oSf 
suddenly. I was watching the rotor tach- 
ometer at the moment and saw the needle 
drop back from 115 to 105. The rotor 
had lost ten revolutions. Was it slowing 
down? I shot a glance up at it. The 
vanes seemed turning slower and slower. 
But when I glanced back at the instrument 
the needle was back at 1 1 5 again. 

Later, I learned that at the top of a 
fast climb, when the load on the vanes is 
suddenly lightened, they lose about ten 
revolutions. But as soon as the weight 
comes back on them again, they speed up. 
The greater the weight on the "windmill," 
the faster it turns. Tests have shown that 




At left, Jordanoff and Ray 
inspect the landing gear. In 
his first landing Jordanoff 
expected a rough jolt when 
he hit the ground but he 
struck with only a slight jar. 



there is no conceivable position in which 
the autogiro might be placed where the 
blades would cease revolving or slow down 
below the danger point. 

I eased back the throttle. We drifted 
across the sky at thirty miles an hour. 
Rolling Pennsylvania hills, light brown 
winter fields, bluish orchards of leafless 
trees, spread out below. I gave the Whirl- 
wind the gun and watched the air speed 
indicator hand creep ahead to 50-70-90- 
115 miles an hour. On a cross-country 
flight, the autogiro can maintain a cruising 
speed of ninety-five miles an hour. In a 
flight from Philadelphia to Chicago for the 
National Air Races last fall, Ray covered 
the 700 miles in six hours and forty 
minutes. 

One after the other I tried skids, side 
slips, climbing turns, feeling out the 
machine. I found I had to press slightly 
harder on the rudder pedal to make a 
but the stick control was more sen- 
sitive than on an ordinary 
plane. The ship made sharper 
turns at slower speeds than 
would be possible in the best 
of airplanes. 

By now I was down to 800 
feet. I nosed up slightly into 
the wind and eased back the 
throttle. The thunder of the 
Whirlwind sank away. The 
rustle and whistle of the spin- 
ning vanes seemed to increase. 
The air speed indicator hand 
slid back until it was nearing 
twenty. I was tr>-ing a stall. 
Already I was far below the 
flying speed of the lightest 
plane. Subconsciously, I braced 
myself for the terrific down- 
ward plunge or the dizzying 
tail spin that fol- 
lows a stall in an 
airplane. But noth- 
ing of the kind 
happened. We 
seemed floating in 
space. 

I looked over 
the side of the 
cockpit. We were 
directly above the 
high water tower 
at the edge of the 
field. The yellow 
letters circling its 
top: "PITCAIRN 
FIELD," were 
slowly rising 
toward me. I was 
settling straight 
down through the 
air. The ship was 
coming down out 
of the sky like an 
elevator. 
The faster the 
autogiro settles, the faster the rotor spins, 
just as a windmill speeds up when the 
breeze freshens. Xo matter at what alti- 
tude the machine is stalled, it merely 
settles. In the "flying windmill," the 
deadly tail spin is unknown. The reason 
is that the wings continue to rotate at 
hundreds of miles an hour and so main- 
tain flying speed even though all forward 
movement of the craft has stopped. 

It was a tail spin that led Juan de la 
Cierva, the Spanish designer, to invent 
the autogiro. ( Continued on pane 146) 
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Lieutenant Commander Joel J. White, Navy Flight Surgeon, is taking a blood sample 
from an aviator folluwing a flight. It will be tested for possible traces of monoxide. 

Navy Rids Airplanes 
of Deadly Gas 

Bn .TAMKS XKVIX ^[ITJ.KK 



CLOSELY followinfr announcement of 
Dr. Milk'r Reese Hutchison's inven- 
tion of a "monoxide meter," which 
was described in the February' Popular 
Science Monthly, U. S. Navy officials 
disclosed the details of the most extensive 




At top, the Navy's new manifold type of ex- 
haust out'et and below it the bayonet type. 



study ever conducted for the purpose of 
eliminating the carbon monoxide menace 
from tlyinR. 

The device of Dr. Hutchison, formerly 
chief engineer for Thomas A. Edison, 
warns automobile drivers and airplane 
pilots when their engines exhaust fumes of 
the deadly gas. 

Government tests, which have just bi-cn 
completed under the di- 
rection of Lieut. Com- 
mander Joel J. White, 
Navy Flight Surgeon, 
disclose that the danger 
of monoxide poisoning 
appears to be present 
only in two types of 
open-cockpit planes. All 
of the cabin ships test- 
ed i)ro\-ed free from the 
menace. 

The reason, the ex- 
periments showed, is 
that the monoxide 
fumes usually enter a 
plane on air currents 
that carry them back 
from the exhaust of the 
engine, following the 
general contours of the 
fuselage. Naturally, 
the entrance of gas in this manner is next 
to impossible in a cabin plane. 

The investigators concluded that the 
remedy lay in changim; the direction of 



Blood samples are 
ard specimens to 



With this suction pump device. Navy surgeon 
obtains sample of cockpit air to be tested. 



the exhaust leads in the two planes. They 
found ways to switch the air currents to 
one side, so they would not be swept along 
the line of the fuselage into the cockpit, 
without interfering with the ship's proi>er 
streamline or materially reducing motor 
etticiency and speed. The tests then were 
reiJeated, and not a trace of the gas was 
found. 

THREE kinds of exhaust lead-systems 
were tried out. The first is known as 
the '"bayonet stack," consisting of a series 
of individual exhaust stacks shaped like 
bayonets, each of which is attached to a 
.separate cylinder of the engine. This type 
of lead is about a foot long, two and one 
half inches in diameter at the point where 
it joins to the cylinder, and tapers gradu- 
ally to less than half an inch at the rear 
end. 

The second also was an individual type 
of e.xhaust lead, but an ordinary round 
pipe was used instead of the bayonet stack. 
The third system involved what is known 
as manifolding the exhaust outlet, mean- 
ing that the outlet systems of several cyl- 
inders are grouped so that a single exhaust 
outlet is provided for each group. 

Twenty-five research experts and pilots 
[larticipated in the experiments, conducted 
over a period of two months at the Naval 
.\ir Station at Anacoslia, D. C. The 
research program centered around two 
types of test. First, blood sami)les taken 
of a pilot and other occupants of a planj 
were e.xamined in 
the laboratory for 
possible evidences of 
the deadly gas. Sec- 
ondly, air samples 
taken by means of a 
special device from 
the cockjiit or cabin 
of each plane tested 
were examined in 
the laboratory. 

The blood tests 
were made in this 
manner: To the 
blood in the test 
tube were added 
water and pyrogallic 
and tannic acid, a 
mixture which gives 
normal blood a light 
gray color. If car- 
bon monoxide is 
l)resent, the color will turn pinkish when 
the acids are added, the exact shade 
depending on the amount of poison pres- 
ent. { Coiilitiiird on piii^c NS ) 




compared with stand- 
see if gas is present. 
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Electricity May Supplant I Nets in Taking Fish 



Catching fish by shocking them with 
electricity is an experiment being tried by 
the Australian State Fishery' Station, at 
Sydney Bay. A fishing boat has been fitted 
with charged electrical grids or electrodes 
of copper that are submerged in the water. 
Powerful electric generators force a current 
through the water between the electrodes, 
shocking all near-by fish, which then float 
to the surface and are picked up alive in 
large nets. 

Large-scale application of the method 
may be possible. Fishing boats might go out 



_ _ IHiULftTOR 

EiCTRODE 
fiHAPEDTO 
FITCtOSE 
TO BCV5 ^ 
WHEN DRAWN 
UP 




singly or in pairs, to fish electrically. Single 
boats would have electrodes at bow and 
stern. If two boats operate together, each 
would use a single electrode and an electric 
cable would connect them . 

A Swedish engineer named Moller de- 
vised this electric fishing, after making 
good hauls with an electrified rowboat. The 
drawing on this page, based on cabled re- 
ports of his system, shows how it might be 
applied on a large wooden-hulled fishing 
ship. A metal hull could not be used, as it 
would short-circuit the current. 



COSMIC RAYS MAY FORECAST WEATHER 




of 



Dr.R. A.Millikanat 
work with his latest 

electroscope, with which he is studying the cosmic rays. He believes these 
mysterious rays may be used in making reliable forecasts of the weather. 



Cosmic rays may help to prophesy the 
weather. This first practical use for the 
mysterious radiations 
from outer space was 
recently announced by 
Dr. R, A. Willikan, 
Calif. Institute 
Technology ph\-sicist 
The "cosmic ra\'s'' 
are more penetrating 
than radium or X- 
rays, but it is not 
known whether they 
affect human beings. 

Dr. IVlillikan, who 
discovered the source 
of the rays (P. S. jM., 
July, '28, p. 13), has 
measured their 
strength with his new 
electroscope, and is 
able to determine high- 
altitude atmospheric 
conditions. 



AUTOMAT CLEANS AND 
PAINTS GOLF BALLS 

Drop a coin in the slot and this machine 
will automatically clean and paint your golf 
balls. Electric mechanism dips the ball in a 
mi.xture of lacquer, then holds it in a strong 
current of warm air and when dry delivers 
it to the player ready for use. One of the 
machines is now in use on a Los Angeles, 
Calif., golf course. 

The device is appropriately shaped like 
a huge golf ball on a tee. 



RECORDS FIRE CALL 

Probably the most excited conversa- 
tions preserved on wax records are those 
kept by the Portland, Ore., fire depart- 
ment. \\Tien an agitated voice announces 
over the telephone, "My house is on fire!" 
a dictating machine is plugged in to record 
the conversation. If he mumbles the ad- 
dress and hangs up before the operator can 
ask him to repeat it, it is necessary only to 
play back the record. 
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PRIVATE RAILWAYS CLIMB STEEP HILLS 



High up on the sunnj' hilltops of 
California are many homes, hut climhinR 
to some of them is hard work. William 
Schoenfeld, motion picture cnKineerinK 
expert, didn't like the climb to his home 
near Beverly Hills, so he built a small 
electric cable railway to carry passengers 
and supplies up or down. An electric motor 
furnishes power for this little private road 
that is operated by push buttons at top 
and bottom of the incline. 

Charles V. Maris, of Los .\ngeles, hail 
no objection to the climb to his home from 
the road, but he didn't like carrying sup- 
plies up it. He also I)ui!t an inchned rail- 
way, but one for freight only. Power is 
supplied by a one-third-horsepower motor 
that hauls one-hundred-pcmnd loads from 
the road to the top in forty-five seconds. 
The picture at the right shows the steep 
incline up which the electric car runs to 
reach the Schoenfeld home. Below it is a 
close-up view of Maris' car. 




Charles V, Maris. Los Anodes, at the cabl 
motor-driven railway that climbs hill to his home. 




NEW MUSICAL CHIME 
REPLACES DOORBELL 

.\ SINGLE mu- 
sical peal of a 
chime a n - 
nounces a caller 
is outsiile the 
door of your 
home, when a 
new electric 
"door chime" is 
substituted for 
the conven- 
tional doorbell. 
Easily installed 
e v e n b y a ii 
inexperienced 
jierson, it works 
either on bat- 
t e r i e s or a 
transformer. 

Only one note 
is sounded when 
the door I) ell 
button is 
pressed, even if it is held down by an im- 
patient visitor. A removable resonator tube 
magnifies the tone so that it may be heard 
throughout the house. 




This musical chime can be 
installed in home to sound 
when u button is pressed. 



RADIO FINDS BURIED COIN 

Scientists digging up remains of Roman 
civilization in England have been aided by 
a radio device that detects buried metal.s. 
When it is carried over the ground, Imrieil 
metal ol)jects cause a disturbance registered 
on an electric meter. 'I'his instrument is 
said to detect the presence of a single coin. 




k 



ARMY SEES HUNDRED-MILE-AN-HOUR TANK 



The fastest tank in the world whizzed 
along a three-mile stretch of macadam 
highway at Linden. N. J., a few days ago, 
and Army observers clocked it at 104 
miles an hour. 

J. Walter Christie, New Brunswick 
mechanical engineer and inventor of the 
tank, put it through its paces for Army 
ofiicials. When he had finished, they 
announced they would recommend 
that the .\rmy adopt it. 

Opening wide its 3,^8-horsepovver 
Liberty airplane motor, Christie drove 
his tank at a speed of forty-five miles 
an hour across a field strewn with logs 
and rocks and through a brick wall. 
It climbed a forty-five-degree incline 
at thirty-live miles an hour. 

A one-pound cannon, a machine gun, 
and five-eighths-inch armor plate are its 
weajions of offense and defense. The 
Japanese government has purchased the 
right to manufacture 100 of the tanks. 




Two pictures of the 
world's fastest Army 
tank. It recently went 
104 miles an hour and 
crossed a rough held at 
45-mile clip. 
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NEW ORLEANS' FLOOD VALVE FINISHED 



In oval a closeup of the Carre Spillway and 
below an air view of it with concrete backing. 



Diagram below shows position of spillway and Hon 
it drains flood water into lake to save New Orleans. 




Twenty-eight miles above New Orleans, 
engineers have virtually completed a 
83,000.000 safety valve' and when the 
Mississippi is on a ramjiaKe, the Bonnet 
Carre Spillway will lie ready for it. 

During the flood of 1927, it was neces- 
siiry to dynamite the levees and flood sur- 
rounding country below New Orleans in 
order to save it. The Bonnet Carre Spillway 
will divert the waters into Lake I'ont- 
chartrain. 

When waters reach the six-foot level on 
the dam at the river's entrance to the spill- 
way a traveling crane will race along the 
top pulling out wooden "needles," or 



twelve-by-twelve timbers that make up the 
face of the dam. This will let surplus water 
into the spillway and lower the river level. 
']"he newly-completed project is a vital part 
of the threefold Mississippi flood control 
program now under way. 



THEATER CHAIR HAS ADJUSTABLE BACK 

A NEW theater seat with pivoted back, 
recently develoiied in Seattle, Wash., 
may prove a convenience to theater- 
goers. When a belated arrival tries to 
squeeze into a row of seats, the occu- 
pants do not have to rise to let him by. 
Remaining seated, they push against 
the back rests of their seats, moving 
them to a vertical position and increas- 
ing the space between their knees and 
the backs of the seats in front. The new 
seats take up no more-room than those 
now in use, to which the pivoted back 
can be attached. 



MATCH LIGHTS 
600 TIMES 

A NEW match, devised by a 
Vienna chemist , can be used at 
least 600 times before becoming 
useless. It resembles a woman's 
lipstick, and is scratched upon 
its own case. It will not ignite if 
dropped or trodden upon, and 
it is practically unbreakable. 
The composition of the "ever- 
lasting match" is secret. 




Pushing back in these new theater chairs, pulls the 
knees out of the way so others can pass easily. 
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TARANTULA'S BITE 
FAILS TO KILL 

Professor P. W. Fattig, curator of the 
Emory University Museum in Atlanta, 
Georgia, made a large tarantula from Hon- 
duras bite him the other day. The professor 
said he tried the experiment partly out of 
curiosity and partly to prove his contention 
that bites of such insects are not necessarily 
fatal. 

It took aljout half an hour's poking to 
make the supposedly vicious creature bite. 
Then it hung onto the professor's thumb 
with a bulldog grip for about three minutes 
before it was pried off. Professor Fattig said 
the bite was two or three times as painful as 
a bee's sting and his thumb felt about three 
times its normal size. There were no other 
ill effects and the swelling soon disappeared . 




MOTORISTS WARNED TO 
LOOK OUT FOR PLANES 

Planes swooping in for a landing at the 
Grand Central Airport in Glendale, Cali- 
fornia, must cross a motor road at such low 
altitude as to menace cars. In order to pre- 
vent collisions between planes and cars, 
authorities at the field have erected a high- 
way sign at this point, warning motorists 
of the danger. The sign resembles those 
used to warn motorists of their approach to 
railway grade crossings. This is believed to 
be the only point in the United States 
where aerial and highway traffic conflict. 
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METER GIVES ELEVATION 



GIANT "IRIS" COVERS 
LIGHT MEASURER 

A STRANGE "iris" blooms in the labora- 
tory of an electric company. In design it is 
strikingly similar to the iris diaphragms 
with which the lenses of pocket cameras are 
equipped. It measures nine feet in diame- 
ter. Its monster size is evident from the 
young woman's face in the photograph. 
The huge "iris" covers a photometer, or 
"light-meter", that can measure the light 
output of a billion candlepower searchlight 
or the tail light of an automobile. A hand 
wheel adjusts the size of the aperture at the 
center to let more or less light through . The 
photometer has been especially valuable in 
the effort to develop super-searchlights, as 
with it their power is determined. 




CIGARETTE IS LIGHTED 
BY SCRATCHING END 

Cigarettes that light themselves with- 
out matches have been made before, but 
this novelty in a new form has just been 
introduced by a San Francisco manufac- 
turer. Ten cigarettes are packed in a bo.x, 
each provided with a tip of yellow com- 
position. Scratched like a safety match, 
upon a special surface of the box, a llare 
results that lights the cigarette. 

A strong wind does not interfere with 
the lighting, according to the maker. He 
claims his composition is free of objection- 
able taste in burning, overcoming the 
principal problem of other inventors who 
have sought self-lighting cigarettes. 




In circle, Licuu Albert E. Hegenbergcr, ready 
to test elevation meter in making blind flight. 

Borrowing an idea from the bats, the 
United States .Army Air Corps and the 
General Electric Company iiave developed 
a "sonic altimeter" that tells a fog-bound 
pilot his height above ground, enabling him 
to land safely. 

It is generally believed that bats in flight 
emit a high-()itched sound which, echoed 
back from surrounding objects, enables the 
animal to sense the nearness of obstacles 
during his night flights. Taking this idea, 
the engineers devised a whistle, blown at 
regular intervals of a second or two by 
power from the engine of the plane, and a 
means for catching its echo as it returned 
from the ground. The time required for 
this, which measures the altitude directly 
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In center, the altimeter as it is installed in a 
plane and diagram showing how the gage operates. 

in feet, is registered on an indicator located 
on the plane's cowling before the pilot. The 
device was demonstrated recently at BolUng 
Field, Washington, D. C, by Lieutenant 
All)ert E. Hcgenberger, Army Air Corps, 
who was able to land a plane with its aiil 
while "tlying blind." 



BIG GATE LIFTER CAN RAISE 500 TONS 

Said to be the most powerful lifting con- 
trivance ever built on land or sea, a huge 
floating misshapen l)oat is now nearing 
completion at the Welland Canal dry docks. 
Port Weiler, Ontario. The 106-fo'ot steel 
crane it carries is capable of raising 
SDO tons nearly ninety feet. It cost 
nearly a million dollars to build but 
it may never be used. 

Specially constructed to pick up 
the 450-ton lock gates of the new 
Welland Ship Canal described last 
month (P.S.iM., Feb., '30, p. 62). 
the strange craft has been christened 
a "gate lifter" by its builders. It will 
be used only in cases of 
emergency, because the 
lock gates may never have 
to Ixj removed before they 
wear out. 

The "gate lifter" must 
l)e towed since the engines 
in its squat hull leave no 
room for propelling ma- 
chinery . Eight cables . each 
as big as a small tree, can 
be hooked to a damaged 
., , gate, when it is desired to 

The world 9 most pftwerful hftmg machme, built for use in case y r ■ 
of emergency at Welland Ship Canal, will raise 500 tons ninety feet. ' 
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Youngest Air Squadron 
Navy^s Safest 




^ ^1 included S61 day 

^*r* Wm IT— 



"Striking Eagles." the Navy's crack squadron of the air, won the Herbert SchiR 
Memorial Trophy as the safest unit in the service. Here they fly in V formation. 





STRIKING E.\GLES." as fighting 
squadron VF-3B of the United 
States Navy is known in naval 
circles, recently received the Herbert Schiff 
Memorial Trophy for being the Navy's 
safest fighting unit. Last year they flew 
4.958 hours, representing a distance of 
almost 600.000 miles, without an accident. 
The operations of the crack squadron 
included 861 day and night landings 
and take-offs from 
aircraft carriers. 

During fleet ma- 
neuvers they flew in 
close and open for- 
mations over the 
.\llantic and Pacific Oceans and the Carib- 
bean Sea. They repeatedly landed at full 
squadron strength, eighteen planes, on the 
decks of carriers at the rate of a plane a 
minute. Lieutenant Commander Samuel 
P. Ginder. in command of the squadron 
during most of the competitive year, 
received the trophy on behalf of its men. 
This prize is offered annually to the 
safest and most reliable Navy air 
squadron by the family of the late 
Lieutenant Herbert Schiff, a 
naval reserve aviator killed in 
the line of duty in 1P24. Squad- 
.• . ron VF-3B, youngest in the 
Navy, was organized in 1927. 




Their planes in perfect alignment, 
the unit flies over San Diego, Calif. 





President Hoover presented the Schiff memorial to 
fighting plane squadron VF-3B, the trophy being 
received on behalf of the unit by Lieutenant Com- 
mander Samuel P. Ginder, left, the unit's leader. 



Ai left, the members of the Navy's youngest squad- 
ron, which last year set a record for efficiency and 
safety. They were in the air 4,958 hours and flew 
a total of 600.000 miles, winging their planes above 
the waters of two oceans and the Caribbean Sea. 
They made 861 landings and take-offs from ships. 
With all this flying there was no serious accident. 
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Carving a Mountain Top 
into a Mighty Statue 




NATIONAL MEMORIAL IN GRANITE. Out in the Black Hills 
of South Dakota, Gutzon Borglum, above, famous American sculptor, 
is carving out a lasting memorial on the top of the mountains. Here 
he is seen at work on a model of the group which, when finished next 
year, will consist of Washington. Jefferson, Lincoln, and Roosevelt. 




GIANTS IN THE DISTANCE. In the back- 
ground, at the top of the peak at the right, can be 
seen the head of Washington, around which the 
other heads will cluster. Cut upon the loftiest 
elevation of solid granite between the Atlantic 
and the Rockies, it is estimated that the memo- 
rial will endure 500,000 years. At the right of 
the heads will appear, in carved letters three feet 
high, a 500-word history of the United States. 



SADDLED TO CLIFF. To give 
workmen a chance to drill away 
the solid granite on the face of 
a 300-foot cliff, these ingenious 
saddles were designed. Dyna- 
mite has speeded up the work. 
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FOSSIL TREE LINKS AMERICA TO ASIA 




Dr. H. E. Collins, of the 
Smithsonian Institution, 
holding the bit of fossilized 
redwood that is believed to 
prove the existence, at one 
time, of a vast bridge of 
land that joined the shores 
of North America and Asia. 




BAG FOR VEGETABLES 
HAS SHOW WINDOW 

A SMALL cotton bag with a show win- 
dow in the rear has been perfected by 
textile specialists of the U. S. Department 
of Agriculture. The new bag is intended 
for use as a container in which stores 
may sell potatoes, onions, and similar 
products. The show window feature per- 
mits housewives to peer in at the back 
of the bag and see the size, shape, and 
condition of the contents without untying 
the bag"s fastenings. 

A special weave was necessary to pro- 
duce a bag that w'as woven close enough 
on the front side to allow the printing of 
the name of the grower and the contents 
of the package, while retaining the lattice 
effect in the back of the bag. The bag 
was designed by R. J. Cheatham, who is 
in charge of research on new u.ses for 
cotton in the Department of Agriculture, 
at Washington, D. C. 




A BIT of white volcanic rock hardly 
larger than a silver dollar has just come 
out of the Arctic to clinch the proof of 
a great land bridge, which, scientists have 
long believed, once linked the shores of 
Asia and North America. 

On a tiny dot of land called St. Law- 
rence Island, in the center of Bering Sea, 
Dr. H. E. Collins, of the Smithsonian 
Institution, found this little piece of 
ancient rock. Embedded in its surface is 
a small, feathery leaf of Sequoia lan^s- 
dorfii, a fossil redwood tree, almost iden- 
tical with the Sequoia sempervirens, or 
giant redwood, still abundant in the Coast 
Range mountains of Cali- 
g fornia. Its discovery in the 
■ center of the Bering Sea, 
M plus the fact that it had 
fl^ already been found on each 
side, shows beyond question, 
Dr. Collins declares, that 
the island was once part of 
a land bridge connecting 
Siberia with Alaska. 





REGULATION JACKKNIFE 
IS KNIFE AND FORK 

A JACKKNIFE that can be converted 
into a knife and fork is the product of a 
New York firm. When taken apart the 
two sides of its handle form separate 
handles for the knife and fork. Campers 
and picnickers, it is said, find this tool a 
convenience on their outings, since it 
reduces the number of implements they 
have to carry. The ingenious feature of 
this little device lies in the ease with 
which the two sides of the knife handle 
may be removed and rigidly snapped to 
fork and knife to form satisfactory 
and convenient handles, which in turn 
can be snapped back to give a regula-' 
lion pocketknife. 



Dr. Charles Packard. Columbia Univer- 
sity biologist, arranges his animals for 
test with hi^ X-Ray tube seen at right. 



GIGANTIC X-RAY TUBE WORKS FOR MAN 



Widely spaced mesh on one side of this bag 
permits a view of the condition of contents. 



TiiF. great X-ray tube that California 
Institute of Technology engineers recently 
completed, after three years of labor, has 
at last been put to work for humanity. 

Dr. Charles Packard, Columbia Uni- 
versity biologist, is using its potent rays 
in his search for new treatments for 
diseased human tissues. The subjects of 
his e.xpcriments are fruit tlies, caged in 
glass bottles, and white rats in wire cages. 

Ten million dollars' worth of radium 
could provide him with rays of no more 
power than this mighty tube. Because 
of the extremely high potential at which 
it operates — more than 6.000.000 volts of 
electricity — it produces rays resembling 
those of radium. Described in this mag- 
azine (P. S. M., Dec. '30, p. 35), its rays 



will penetrate more than two feet of con- 
crete, and a barricade of sandbags helps 
to protect its operators. 



DO YOU SPELL WELL? 

If Vol' make mistakes in siK'Uing, take 
comfort from the words of Clyde R. 
Miller, director of educational service of 
Teachers' College, Columbia University. 
The brightest students, he finds, are some- 
times the poorest spellers. When he gave 
a series of tests in a Brooklyn, X. V., 
public school, he found that the cleverest 
pupils frequently spelled a word accord- 
ing to its sound, rather than in accordance 
with the dictionary. 
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LABORATORY CELL BEHAVES AS IF ALIVE 



SNOW SHOVEL IS ALSO 
SMALL HAND PLOW 

A VERSATILE SHOW fcniovcr recently was 
placed on the market by a firm in Chicago. 
111. It can be used as an ordinary snow 
shovel or, by means of an adjustment on 
its handle, as a small hand plow, for use 
where snow lies thick and loose. 

In removing snow or slush from wooden 
steps or porch tloors, the blade is reversed, 
and a rubber strip along the edge of the 
blade prevents marring or scratching the 
painted woodwork. This attachment also 
makes the versatile shovel a convenient 
tool for removing water from 
garage floors after they have been 
washed down, acting as a soft 
scraper, or pusher, that collects 
the surplus water. 



While searching for a way to 
check cancer. Dr. George W. Crile. 
noted Cleveland, Ohio, biolok'ist. 
stumbled recently upon a phLnomi- 
non so close to the synthetic pru- 
duction of life — long a dream of 
laboratory workers — that the sciin- 
titic world is still debating what its 
significance may be. 

When Dr. Crile extracted sup- 
posedly lifeless fat and protein from 
the brain of a freshly slaughtered 
animal, and placed it in a solution 
to which certain salts had liecn 
added, strange microscopic olijccts 
appeared which he termed "auto- 
synthetic cells." This 
name, he said, described 
their ability to put them- 
selves together. Not only 
do they resemble living 
cells, but they multiply 
by splitting in two, just 
as live cells do. 

Their reactions to o.xy- 
gcn, and to poisons, arc 
nearly identical to those 
of the ameba and other 
simple living cells. They 
particularly resemble the 
cancer cell, which grow-s 
at the e.xpense of other cells in the human 
body, and whose only function is growth. 

'"Somewhere in the vague ground 
between the lifeless and the living." is Dr. 
Crile's cautious description of them. ''If 
news had not leaked out prematurely," he 
declares, "I would not have discussed this 
matter for months." Meanwhile 
Dr. Crile is continuing his e.xpcr- 
iments and a few months may 
give him data for 
elusive statement. 





C. E. McClung, University of Penn- 
sylvania biologist, examines Dr. 
GeorKe W. Crile's autosynthetic 
cell which behaves as though alive. 

At left, a microscopic en- 
largement of the strange 
cells that were made in 
Dr. Crile's laboratory and I 
which he describes as be- 
ing somewhere between 
the living and the dead. 



more con- 




GIRL INVENTS WAY TO 
PUT METAL ON CLOTH 

I.NVENTOR in her own right is Natalie 
Hays Hammond, of New York City, who 
comes of a mechanical-minded family. 
Her father, John Hays Hammond, is a 
famous Washington, D. C, mining engi- 
neer, and her brother, John Hays Ham- 
mond, Jr., has patented more than 400 
inventions in radio and other fields. 

Miss Hammond at twenty-four has 
devised a secret process by which decora- 
tive metals can be applied to fabrics for 
women's dresses — and to other materials 
as well. Once applied, it is said, they can- 
not come off. Miss Hammond patented 
her process, and now has 1,500 workmen 
in her New York factory. 



COTTON PICKER DOES WORK OF GANG 



A STRAN'GE-LOOKiXG machine crawled 
up and down cotton fields at an experi- 
mental cotton farm near Stoneville, ^Iiss., 
recently, doing the work of many laborers 
in harvesting the crop. Machinery has 
been tried for this work before, but it has 
never proved entirely successful. All the 
cotton bolls — or buds from which the fiber 
is picked — in one crop do not ripen at 
once, making it necessary for the pickers 



to make several trips over the fields before 
the crop is all gathered. 

Machines tried for this work have 
damaged the plants and bolls so much on 
the first trip over the fields that their use 
has been abandoned. The new machine, 
a product of a Pittsburgh, Pa., firm of cot- 
ton machinery manufacturers, is said to 
have proved successful in gathering the 
bolls without injuring them. 




Miss Natalie Hays Hammond exhibits fabric 
coated with metal by a process she invented. 
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Mercury Turbine Now a Success 




Mercury turbine between sections of highly 
efficient mercury condenser steam boiler. 



WHEX. in 1Q14, William LeRoy 
Emnift, Cent-ral Electric Com- 
pany research engineer, first 
proposed that mercury vapor 
instead of steam could be used to drive 
a turbine wheel, scientists and engineers 
scoffed at him. 

They said that while the physical char- 
acteristics of mercury, its hoiiini; pt)iiit. 
specific heat, and so on made the iilea 
theoretically possible, insurmountable 
obstacles lay before any- 
one who tried to work it 
out in a practical way. 

Pointing to the tiny 
leaks that often occur in 
steam piping, they saiil 
that similar leaks would 
certainly occur with mer- 
cury vapor, which is even 
harder to confine than 
steam. Such leaks, they 
claimed, would waste 
valuable mercury and kill 
all the engineers, because 
mercur\' vapor is exceed- 
ingly poisonous. 

However. Em m e t 
refused to listen and 
built an experimental 
machine. These early 
tests were described in 
P o p I - L A R S c I I '. .N c E 
Monthly. 

A few days ago, I saw 
in operation a mercury 
vapor power plant of full commercial size 
that, during the last year, has set a low 
figure for the use of coal such as the 
world has never before seen! 

This startling result was made possible 
by the foresight of T. H. Soren. vice 




Looking up at the dead end tubes in 
which mercury vapor is generated. 



president of the Hartford Electric Com- of dollars worth of the valuable mercury 



New Power Idea Proves Its Value 
in Practical Use As Quicksilver 
Vapor Spins Electric Generator 
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escaped. Only part of it 
was recovered. A turbine 
wheel went to pieces under 
the strain and caused a shut- 
down for several months. 
Workers were overcome by 
the fumes of the poisonous 
mercury. There were, how- 
ever, no fatalities, nor was 
anyone permanently injured, 
because of the unusual pre- 
cautions taken by the com- 
pany to protect the men 
who had charge of the work. 

After Soren, James Orr. 
the company's superinten- 
dent of power, and their 
assistants had learned all 
they could from the first 
experimental i^lant. a second 
was built with such changes 
as e.xiierience dictated. This 
unit gave improved results 
but also developed some 
defects. 

Then, utilizing the engi- 
neering knowledge gained 
from the years of experi- 
menting with the first two 
units, the company decided 
to build a real, commercial 
size, mercury boiler unit at 
its South Meadow generat- 
ing plant. 

It was this plant I 
recently inspected. I had 
gone prepared to see only 
experimental apparatus that 
l)ossibly produced results when it ran 
during the intervals between costly and 
dangerous breakdowns. I found instead 
a power house unit that was solidly engi- 
neered, [X'rmanently installed, and running 
without any sign of trouble. In fact it is 
now ])lanned to follow the general design 
of this plant in building a unit twice as 
large, 20,000 kilowatts in capacity, in the 
new power plant of the Schenectady 
works of the General Electric Company. 

THE South Meadow mercury boiler 
unit is producing as high as 143 kilo- 
watt hours of electrical energy for each 
100 pounds of coal burned. The finest 
steam power generating plant in operation 
today produces only 112 kilowatt hours 
of energy from that much coal. Accord- 
ing to United States Government reports, 
the average efficiency of all the public 
utility power plants in the country is 
fifty-nine kilowatt hours from 100 pounds 
of coal. ( Continued oil pa^e 142) 




Ninety tons of mcrcui 
six times an hour in 



pany, of Hartford, 
Conn. He was so im- 
pressed with the re- 
sults that were ob- 
tained from Emmet's 
first tests that a deal 
was made with the 
General Electric 
Company to continue 
the work on a larger 
scale. So in 1923 a 
5.000-horsepower ex- 
IX'rimental mercury 
vapor unit was con- 
structed and installed 
at the Hartford Elec- 
tric Company's Dutch 
Point power generating station. 

During the years that followed, test 
runs bore out Emmet's theories, but some 
of the troubles predicted by the scoffers 
also were encountered. 

A boiler head blew out and thousands 
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CON0tN5ER5 WMERt VAPOR 
15 REDUCED TO ITS ORIGINAL 
5TATE (MERCURY) 



STEAM PIPE FROM 
WATER JACKET OF 
CONDENSER 



MERCURV 
VAPOR 
LEAKAGE 
DETECTOR 




REFRACTORY 
LINING 
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Diagram shows the essential features 
of the mercury vapor power plant of 
the Hartford Electric Company at its 
South Meadow generating station. Note 
that the operation is combined with 
steam. Colored portion shows how the 
mercury is used over and over, thus 
reducing the cost and producing a new 
efficiency record in using coal for power. 
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in in War on 
Forest Fires 



lii/ HOBEKT K. :\rARTIX 



CELEBRATING the twenty-fifth 
anniversary of its existence, the 
United States Forest Service last 
year set a record for speedy stop- 
ping of forest fires. 

In spite of a nation-wide drought that 
turned the summer woods to tinder, and 
of the fact that there were more fires than 
the year before, the loss in the national 
forests was reduced eighty percent and 
the average area burned was cut from 131 
acres in 102Q to less than twenty-five 
acres in 1^30. 

Forest fires were stopped in their tracks 
and few did extensive damage. 

Behind these impressive figures lies a 
record of continual experiment to adopt 
the latest scientitic discoveries to the work 
of the forest patrol. The fire fighters 
today form a mechanized army whose 
equipment would ha\-e amazed even the 
most optimistic prophet when the service 
began in 1905. 

Airplane loudspeakers, warning campers 
out of the path of the fire and directing 
the fire-fighting from the sky; huge trac- 
tors, almost as big as war-time tanks, 
smashing their way through underbrush, 
plowing fire lines to cut off the advancing 
flames; small portable radio sets, giving 
the latest information to workers; large 
planes, landinfj in emergency fields cleared 
in the forests, bringing additional men 
and supplies. Such are the things now 
being experimented with by the service. 

IN THE 14') national parks owned by 
the United States, there is a total area 
of 160,000.000 acres, an expanse greater 
than the whole state of California. A 
regular force of only 2.700 men must 
watch over this vast territory. By using 
the airplane for eyes and the radio for 
ears, they accomplish the seemingly 
impossible task. 

Last summer a portable radio set rugged 
enough for the work was developed. This 



Portable radio set, designed by Forest Inspector 
D. L. Beatty, is strong enough to stand trans- 
portation into the region threatened by fires. 



Left, lookout tower in Ocala National 
Forest, Florida: above, fire finder that 
determines the exact location of i^ames. 
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compact and sturdy instrument was 
designed by D. L. Beatty. a forest 
inspector in the Columbia National 
Forest, in Washington. Complete with 
batteries, antenna, and carrying case, the 
combined receiver and transmitter weighs 
only seventy-nine pounds. The batteries 
will give a season's service and allow 
twenty-five hours continuous use of the 
transmitter. 

MESSAGES have been sent and 
received by the little sets over dis- 
tances as great as 350 miles. Packed 
over rough mountain trails on mule back, 
or carried in by men. they have stood the 
jarring and pounding and have shown no 
ill effects, in spite of the fact that the 
vacuum tubes are not removed during 
transportation. 

By the use of this equipment, forest 
rangers are collecting valuable data on 
the absorption of radio energy by green 
timber and on the "shadow"" effect of 
mountains. 

While some of the lookouts, watching 
for fires from high mountain peaks, are 
in touch with the head office only by 
wireless, the radio sets are not designed 
to supplant the telephone that connects 
most of the regular lookout towers with 
headquarters. 

In lOOS, there were less than 500 miles 
of telephone wires in the national 
parks. Today, in these parks, there 
are more than 35.000 miles of wire. 
The men in the observation towers 
have telephones at their elbows and 
at the first sign of fire notify head- 
(|uarters. 

The value of such early reports is 
increased by the use of a simple 
device called the "lire finder."' A 
pivoted bar, with two upright sights, 
is swung around until it is aimed 
directly at the smoke rising from a 
fire. The line made by the bar across 
the map on which it is mounted is 
noted by the observer and this 
information phoned in. Other look- 
outs make similar observations from 
different sides of the fire. The inter- 
section of these lines on the head- 
quarters map marks the exact location 
of the blaze. This knowledge saves 
valuable time in getting to the fire. 

Every minute is precious when a fire 
begins eating its way into timber. 
Colorado, a few years ago. one forest fire 
raced through 2.500 acres of valuable 
trees in three hours and a half. Where 
the fighters used to go on foot or on horse 
or mule, they now speed to the vicinity 



of the fire in automobiles over 
roads built at strategic points. 
From a total of about 300 miles 
of roads in 1^05. the mileage of 
good roads in the national parks 
had jumped to nearly 17.000 bv 
1020. 

Some of the motor cars are 
equipped with fianged wheels so 
that in an emergency they can 
race over railroad rails to the 
threatened area. 

Gasoline engines have joined 
the fire fighters in another 
important way. Huge tractors 
are being used to break roadlike 
paths through the underbrush, 
to help the workers make fire 
lines, and gouge out gaps at 
which the tlames are stopped or 
at least delayed. 
In ( Continued 
on pai^c J 40) 



Fire near Siuslaw National Forest 
in Oregon. Photo taken soon after 
it started. At right, a smoke cloud 
above Echo Mountain, California, 




Here is the fire pump in action, drawing water 
from a creek and forcing it through hose to 
scene of forest blaze hundreds of feet away. 
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Green Mold Is 
Medicine 




You would turn up your nose in disgust if 
offered bread covered with green mold. 



liij MARSH AIJ 
ANDREWS 



Y(JU would turn up your nose 
in disgust if somebody 
offered you a piece of moldy 
bread at dinner, yet a half 
hour later you might eat with relish 
a piece of cheese, a product of thai 
selfsame mold! 

Recently scientists have found 
out much about mold, the strange 
vegetable growth that can occur in 
thousands of different forms. They 
are beginning to discover how to 
make mold produce materials at 
little cost that once could be made 
only by involved and expensive 
chemical methods. 

They have discovered that no form of 
mold is poisonous, however deadly it may 
look. They have found, indeed, that 
mold, properly controlled, can be made a 
vital factor in promoting human health 
and happiness. 

Mold is so all-pervading that you can- 
not avoid eating it and even breathing it. 
When you walk up to a soda fountain and 
order a soft drink, chances are you will 
be served with a concoction containing 
citric acid, one of the most general prod- 
ucts of mold. 

When you tear off the tin foil 
on a piece of yeast, you are pre- 
paring to eat a .solid cake of a 
vegetable growth that is blood 
brother to the horrible stuff that 
festoons stale bread. 

If you are a lover of good 
cheese, your roquefort and ca- 
membert will introduce you to 
forms of mold every time you 
indulge yourself. 

Medically, mold has proved an 
unexpected ally in the treatment 
_of calcium deficiency in the 
blood, a condition akin to ane- 
mia. The thousands who watched 
the progress of King George V 
of England in his recent illness 
and rejoiced at its fortunate 
ending little know that his recov- 
ery was hastened by injections of 
calcium gluconate, made by 



When cheese mold, the kind that coats camembert, 
is seen under a microscope it looks like this. 



.\merican chemists in Washington labora- 
tories from a form of mold. 

In the manufacture of certain fine tex- 
tile products it is necessar>' to impreg- 
nate fibers with starch and other chemical 
agencies to preserve them while they are 
!)eing woven or knitted into finished 
articles. Textile mills employ several 
t^TJes of mold to generate enzymes that 
digest these "sizing" materials, leaving 
the finished product fresh, new, and 
impervious to the harsh ministrations of 
laundering machinery. 

The adaptation of mold to industrial. 




Samples of the different types of mushrooms which are just mold. 



Having scorned moldy bread you have no 
hesitancy in eating mold-coated cheese. 

medical, and agricultural uses has 
come about more or less acciden- 
tally. Many of these discoveries 
have resulted from the efforts of 
scientists of the U. S. Department 
of Agriculture to halt ravages of 
mold upon plant life and foods, 
costing millions of dollars annually. 

Only recently, two chemists of 
the Department of Agriculture, 
Horace T. Herrick and Orville E. May, 
working in Washington to produce tar- 
taric acid from mold forms, found them- 
selves in possession of valuable knowledge. 
They made 150 exi^eriments with differ- 
ent t>pes of mold life, only to meet with 
failure in 149 of them. The last pro- 
duced gluconic acid, which aided the 
recovery of the King of England and 
which, before their discovery, was a rare 
and exjiensive drug. The importance of 
their discovery may be understood when 
it is known that the cost of this valuable 
salt, under their process of production 
from mold culture, has been 
reduced from ^150 per pound 
to only fifty cents per pound. 

The calcium gluconate, made 
from the gluconic acid thus pro- 
duced from molds, according to 
the Department of Agriculture, 
is now regarded as the only cal- 
cium salt that can be injected 
between the muscles of patients 
suffering from a deficiency of 
calcium without causing absces- 
ses. It can also be injected 
into the blood stream or given 
through the mouth. In the lat- 
ter connection, the Department 
issues the reassuring information 
that calcium salts produced from 
mold are practically tasteless in 
contrast to other forms of the 
drug. 

A peculiar thing about molds 
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is that experts, who have spent most of 
their working lives experimenting with 
them, cannot state how many forms of 
mold there are. Mold is a mysterious 
vegetable, too small to be seen by the 
naked eye, and appearing in so many 
forms and in so many places that it 
baffles even the trained investigator. 

MOLD comes in every color of the 
rainbow and in numerous shades 
of these colors. The same green mold 
that spoils your bread if you keep it too 
long is that which makers of roquefort 
cheese employ in seasoning their product. 
In fact, mold cultures for the manufacture 
of roquefort cheese are grown in bread 
and transferred to the cheese when it is 
ready to be ripened. 

In this regard, mold is a true paradox. 
Manufacturers of food products spend 
thousands of dollars annually in an effort 
to stem its ravages on food shipments. On 
the other hand, the same manufacturers 
spend still more thousands of dollars each 
year nurturing mold to give them, quickly 
and cheaply, the results which only time 
can produce without the aid of mold. 

Another peculiar fact is that mold, 
despite its unattractive appearance, is not 
poisonous. Dr. Charles Thorn, of the 
Department of Agriculture, who has spent 
twenty-seven years 
studying mold, 
declares that no poi- 
sonous form of mold 
is known to experi- 
menters. In support 
of this contention 
he cites an occa- 
sion upon which 
horses were fed 
oats in which 
mold had been 
permitted to 
form. Although 
the oats were 
thoroughly moldy, 
the horses ate them 
with apparent relish 



and suffered no bad effects whatever. 

Some forms of mold are cannibalistic. 
In growing mold cultures, chemists usually 
employ such food bases as agar, starches, 
and other common nutritive agencies. A 
few molds, however, may be grown upon 
other forms, consuming their victims and 
growing fat and happy. These types are 
described as "predatory." 

The care of food products in transit 
and in storage is a constant tight 
against mold. Until a few years 
ago, there was little information 
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Dr. O. E. May, of Bureau of Chemistry, De- 
partment of Agriculture, tests mold growth. 



Dr. May watches the growth of mold 
during the Bureau of Chemistry's 
efforts to produce gluconic acid. 



At the left, another form of mold, 
/ an oyster fungus growing on a tree. 

available which would enable 
the shipper of foodstuffs to 
protect his valuable holdings 
until they had reached their 
market. Now, however, under advice of 
the Department of .Agriculture, little loss 
is sustained by producers of food suscep- 
tible to attack by mold. 

Protection comes in many forms. It 
was discovered, in one instance, that a 
new and peculiar form of mold was form- 
ing on eggs in transit, rendering them untit 
for consumption and causing hp.ivy losses 
to the producers. .After careful study of 
this problem, it was learned that the eggs 
were being shipped in crates made of 
unseasoned wood. The use of fully sea- 
soned crates solved the difficulty. 

OX another occasion, during the World 
War, it was found that some 1,500,- 
000 hams stored in Baltimore had either 
spoiled or become "musty." An investi- 
gation showed that in every instance the 
moldy hams had been "short cured." 
under permission of the Government, and 
that those which had been thoroughly 
cured withstood attacks of mold. 

Scientists in the Department of Agri- 
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H. T, Herrick, of the Bureau of Chemistry, 
examines the mold grown in glucose solution. 

culture who have studied mold for many 
years say that the average household 
refrigerator is no protection against for- 
mation of this parasite. Mold colonies, 
they say, will form readily enough in the 
temperature of fifty degrees Fahrenheit. 
In fact, one case is brought out in which 
beef, in overseas shipment, formed mold 
spots at twenty-two degrees Fahrenheit, 
or ten degrees below freezing. 

REFRIGER.ATION. it seems, only 
delays formation of mold. Yet mold 
cultures have been kept for as long as 
twenty-five years under refrigeration by 
Department of Agriculture chemists. .Again 
mold proves a paradox. 

Everyone knows that foodstuffs kept 
long enough in a house will become moldy. 
Furthermore, anyone who has seen jelly 
made and sealed in glass jars may wonder 
why mold so often is formed on top of 
the jelly while it is being kept. The 
answer of the scientists is that mold is 
everj-Avhere. in the air, in the earth, and 
on everything with which the food product 
may come in contact. If you want to 
prevent mold from forming on jelly, 
sterilize the glass and seal it hermetically. 

Another example of the constant pres- 
ence of mold in the air is found in two 
cases of asthma recently traced to mold 
sensitiveness. The latest case was reported 
to the American Medical Association by 
Dr. Harry S. Bernton, of the Georgetown 
University School of Medicine, Washing- 
ton. D. C. Dr. Bernton "s patient was a 
young woman who had lived for six years 
in a damp and musty house, in which it 
was decided that her nose and throat lin- 
ings had become sensitized to the partic- 
ular t>'pe of mold that caused her trouble. 

Although only two cases of asthma 
caused by mold have been found in 
America, many have occurred in Europe, 
and American physicians are now giving 
much attention to mold as a source of 
asthma. Dr. Bernton studied no less than 
sixteen forms of mold in tests upon asth- 
matic patients in an effort to discover the 
cau.sc of their condition. 

The constant presence of mold in the 
air is further attested by the fact that 
factories ( Continued on pa^e 141 ) 
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The wild crashing together of two cars is vividly reproduced 
for the air by means of a piece of stovepipe with which the 
glass in an old car is smashed. Thus is obtained the sound 
of rasping metal and the realistic crash of flying glass. 



At left is the apparatus used in the reproduction of a steam 
locomotive's whistle and bell. To the radio listener the 
sound is exactly what he would expect to hear if a real 
locomotive were making the noise outside his window. It 
has been found that the real thing is not so real over the air 
as an imitation, and as a result the Chicago experts of the 
National Broadcasting Company have pirfected the devices 
shown on this page to give with absolute accuracy the 
desired illusion to the audience listening in by radio. 
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NATURALIST, POSING AS CACTUS. 
SNAPS DESERT ANIMALS 



No Sherlock Holmes of 
fiction ever disguised himself 
with more versatility than 
Arthur N. Pack, president of 
the American Nature Associa- 
tion. When this well-known 
naturalist wants to approach 
timid animals in their native 
haunts, without frightening 
them out of range of his camera, 
he dons an appropriate costume. 

A disguise resembling a giant 
desert cactus was his creation 
during a recent expedition 
through the desert wastes of 
Arizona along the Mexican bor- 
der, with William L. and Irene 
Finley, noted naturalists. Clad 
thus, shy desert animals walked 
up to him to be photographed. 

Mountain goats, among the 
most difficult of wild animals 
to approach, were successfully 
photographed by Pack. He 
fashioned for himself a white 
goat costume with horns and 
long whiskers. 

Pack's use of disguises was 
suggested by natives of central 
Africa who creep through the 
tall grass, wearing a wooden headdress 
carved to resemble a bird. Pretending to 
stop and peck, from time to time, the 
hunter can approach birds and other game 
close enough to capture them. 



662-HOUR RUN, RECORD 
FOR OUTBOARD MOTOR 

Tw'o outboard motorboat pilots, (). E. 
Ellison and L. F. Walker, recently drove 
their tiny craft around Lake Bradford. 
Tallahassee, Florida, for nearly twenty- 
seven and one half days without stopping. 
Purring along for 662 hours, it finally 
exceeded by fifteen hours the airplane 
endurance record established^ by Dale 
Jackson and Forest O'Brine, of St. Louis. 
It is said by outboard experts that this run 
represents ten years of average life for 
one of these portable motors. 

A number of such runs were made in 
different parts of the country. The data 
will be used in designing new engines. 




At left. Arthur N. 
Pack is giving a 
Rood imitation of a 
giant cactus so that 
he can get near the 
desert animals and 
photograph them. 
Above, tlic disguise 
worn by an African 
when after birds. 



ARTIFICIAL AIR TO AID 
DEEP-SEA DIVERS 

Artificial air, a synthetic mixture of 
gases that can be substituted for ordinary 
air and used by divers, may speed recovery 
of gold from the sunken liner Egypl, off the 
coast of France. 

Salvage work on this ship, described in 
this magazine (P.S.M., Dec. '30, p. 47), 
was interrupted when an cxplo.sion wrecked 
the salvage ship Arti^Uo. Recently, Com- 
mander Sloan Danenhowcr, New York 
submarine expert, went to France with a 
proposal to resume salvage operations with 
the DcfemU'r, only privately owned sub- 
marine. Divers would reach the wreck 
through a trapdoor in the submarine, 
breathing artificial air through hoses. 

This synthelic almosphere is the inven- 
tion of Dr. Willard Hershcy. of McPher- 
son College. Kansas (P.S.M., Apr. '50. 
p. 32). It consists of an artificial mixture 
of o.xygen and helium, which does not 
produce "bends" as does ordinary air. 





In this outboard motorboat, O. E. Ellison and L. F. Walker circled around Lake Bradford, 
Tallahassee, Fla., for 662 hours without stopping the engine, thus setting a new record. 



EMERGENCY BRAKE FOR 
CARS IS AUTOMATIC 

A.\ AL"TOMATic emergency brake for 
autos has been designed by W. J. Obidine, 
garage owner of Los Angeles, Calif, .\cci- 
dents caused by the failure of the regular 
brakes at critical moments led him to make 
experiments that resulted in his device, 
which consists of a tube system connected 
with the manifold and a piston cylinder 
to motivate the brake. 

As long as the regular brakes work, the 
emergency brake docs not function; but 
if they fail, the pedal pressed to the floor 
touches a valve button that actuates the 
emergency brake, which can be set to 
bring the car either to a slow or abrupt 
stop. Pressing the valve automatically 
works this brake. 

In the picture above Obidine is holding 
the valve button between right thumb and 
finger and pointing to the piston cylinder 
with his left hand. The brake, the inventor 
says, can be installed in any car equipped 
with hvdraulic, air, or mechanical brakes. 
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WORK ON WORLD'S HIGHEST DAM 
MAY START THIS SUMMER 




Some time soon, entiintfrs plan boldly 
to divert the entire Colorado River 
through four huge tunnels in its rock walls. 
They will not let it back until they finish 
Hoover Dam. which w-ill tower higher than 
the Washington Monument. Final i)lans 
for the dam have just been made public 
by the Government, in asking for bids. 

Preliminary work already has com- 
menced. Actual construction of the dam 
should be under WMy this summer after 
j'ears of discussion and debate. When 
completed it will serve the three-fold pur- 
pose of power, water supply, and llood 
control. 

Originally known as Boulder Dam and 
renamed in honor of the President, this 
structure will be nearly double the height 
of the highest dam in existence today. It 
measures 730 feet from the bottom of its 
foundation to its crest, and towers 5S7 
feet above the present water level. 



This airplane picture of dam's site also has 
drawings of spillways and power houses. 



SIX WATERSPOUTS ALL ACTIVE AT ONCE 



Waterspouts were active in a big cir- 
cle when this remarkable photograph was 
taken. The unusual phenomenon was wit- 
nessed in the Sulu Archiiwlago, between 
Sandakan, British North Borneo, and Sit- 
angkai. To see even one watersjwut is 
remarkable; to see si.K working all at once, 



sweei)ing into the air immense columns 
of water that whirl at a dizzy speed, proli- 
ably is unprecedented in the exijerience 
of any observer. The spouts are caused 
by a vortex of suijerheatetl air, revolving 
at high velocity, the point of which touches 
the water and sets it in motion. 




One of the most remarkable photographs ever made shows six hig waterspouts all whirling 

madly at the same instant. The picture was taken during a stortn in the Sulu Archipelago. 



By giving this foot pump two cylinders, 
dividing the pressure, its operation is easy. 

A NEW auto tire pump operated by foot 
power is a convenience for motorists. 
Power is applied to its plunger by an angu- 
lar foot lever mounted on one end of the 
pump frame. 

Instead of compressing all the air in one 
cylinder, this pump draws it into a large 
cylinder, partly compresses it, and then 
passes it into a smaller cylinder that com- 
pletes the compression, from which it 
goes to the tire. 

The pistons of both cylinders are 
mounted on the one plunger. Dividing 
the work of pumping into two stages like 
this makes it easy for women drivers to 
pump up the heaviest tires. 

The pump is equipped with a push-on 
connector that fits all valves, and attached 
to its tube is a pressure' 'gage through 
which the air must pass on its way to 
the tire. 



Cl,} aterial 



March, 1931 



49 



\^inners in December 

What's Wrong?" Contest 




Judging the entries in Popular 
Science Monthly's successful 
"What's Wrong?" contest was 
a big job that required the at- 
tention and labor of skilled 
and diligent judges. Each let- 
ter in which the mistakes in 
the pictures were listed was 
given careful consideration and 
checked against the actual mis- 
takes to make sure that each 
contestant received justice. 



FIRST PRIZE 500 DOLLARS 
C. K. Holsinger. Emporia, Va. 



SECOND PRIZE 100 DOLLARS 
Mrs. C. R. Kenyon, Adams, Wis. 



THIRD PRIZE 50 DOLLARS: Gerald H. Denison, Detroit, Mich. 



TEN PRIZES OF TEN DOLLARS EACH 



G. L. Brewster, Evariston. III. 
Edwin G. Cook. New Lisbon. X. J. 
William Geer, Pueblo. Colo. 



F. D. Haines, Dulton. Mont. 
Albert H. Hainsworth, Wickford. R. I. 
Frank Harvey. New York City. N. Y. 
Otto Kroeger, Jefferson City, Mo. 



Ruth B. Mac.\rthur. Long Beach, Cal. 
E. L. Moorhead. Pearl Harbor, T. H. 
H. R. Streaker. Los Angeles, Cal. 



FIFTY PRIZES OF FIVE DOLLARS EACH 



Mrs. K. E. Anderson, Bowling Green, Ky. 

Eari P. barker. Wilmore, Ky. 

H. W. Ba.xter, Davenport. Iowa 

Joseph Bieke, Detroit. Mich. 

V. E. Bock, Waterloo. Neb. 

A. P. Burns, Worcester, Mass. 

Hyman Burwick, Worcester, Mass. 

Munroe Carlton, Effingham Falls. N. H. 

Mrs. John Chihuly. Jr.. S. Prairie, Wash. 

Shelby L. Davies, Portland, Ore. 

R. A. DeLadurantave. Detroit, Mich. 

Chas. E. Eck, Highland Park, Mich. 

Rcscoe Farnsworth. Cecilville, Cal. 

J. H. Field. Fayetteville. Ark. 

R. P. Glenn, Abilene, Tex. 

A. L. Hammond, Haverhill, Mass. 

W. I. Harding, Philadelphia, Pa. 



A. E. Heatherington, Orlando. Fla. 
William F. Hibbard. Weiner. .\rk. 
Charles D. Hild. Washington. D. C. 
Daniel L. Higley. Nixon. N. J. 
Leonard C. Houser. Pagosa Springs. Colo. 
Walter J. Irvin. Jr., Reidsville, N. C. 
Henry Jensen, Fort Dodge, Iowa 
Harold L. Johnson. Shavertown, Pa. 
Harry Johnston, Detroit. Mich. 
S. C. Kenvon. Flint. Mich. 
Glenn W. Knight. Rock Island, III, 
W. F. Krentel, Shreveport, La. 
Eva !M. Linscott. S. Lancaster. Mass. 
F. J. McDonald. Norwalk. Cal. 
Lena Jane Merrill, Wood, S. D. 
Edward L. Milgate, Utica, N. Y. 
E. Morgan, Chicago, 111. 



James C. Phelps, Port Jefferson, N. Y. 
F. G. Piepenbrink. Ft. Wayne. Ind. 

B. M. Plaskett. Hollywood. Cal. 
Harold W. Readen. Anderson, Ind. 
Robert Ripi^e. St. Louis. Mo. 

C. S. Robin.son, .\tlanta. Ga. 
E. R. Roeske, X'alders, Wis. 
E. H. Rust, Denver, Colo. 
Z. Sekine, Los Angeles, Cal. 
A. H. Seymour, Lincoln, Neb. 
Vernon B. Shipley. Ncodesha. Kan. 
William Stachowiak. South Bend, Ind. 
Syd. Verts, Stuart, Fla. 

S. Wallwork, Athol. Mass. 

W. F. Weisel, Hampton, N. J. 

A. D. Zimmerman, Blue Mound, III. 



Final List of Contest Prize Winners to Be Published in April 



FROM every state in the Union, from 
the island possessions of the United 
States, and even from Australia, 
entries have poured into the otYice of 
Popri..'\R Science Monthly during the 
final daj's of the great George Knowitall 
"What's Wrong?" contest. The ludicrous 
blunders of the well-meaning George in 
his attempts to show his friends "how to 



fix it'' have provided fun and profit for 
a host of our readers. 

The interest aroused by this unusual 
contest is proved by the flood of entries 
coming from cities, villages, farms, and 
even from battleships on the high seas. 
Letters of appreciation for the enjoyment 
which these brain-teasing pictures have 
given have been received from many who 



did not enter the contest for one of the 
many cash prizes, which totaled $4,000. 

The winners of the cash prizes in the 
December contest are given above. The 
results of the January contest will be pub- 
lished next month. Watch for the April 
issue of Popular Science Monthly. It 
will carry good news for those who have 
followed the adventures of George. 



so 
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Weird Futurist Designs 
Found by Camera in 
Modern Industry 




You may get lost in the 
dizzy maze of triangles 
shown above, but it is 
only one of the surpris- 
ing modernistic designs 
row found in the world 
o f machines. This 
shows what you would 
see if you looked down 
one of the 820-foot 
masts of the Rugby, 
England, radio station. 



Curiously suggestive of the long leaves of tulip plants are these 
slender steel chutes that spiral downward in a German post office. 



This is not a futurist drawing of a ballet dancer, 
but an unusual photo of a spiral staircase and lights. 
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New and Rare Triumphs 
Won by Model Makers 




A RAILROAD PRESIDENT. Rene Claude, son of 
Georges Claude, who has built a plant to extract 
power from the sea, is seen here with a railroad he 
built at his home near Paris. Rene is president 
of the French Association of Amateur Railroaders. 



TESTED IN FLIGHT. Models of a new air- 
plane wing, right, designed by Rene Chenet, 
French engineer, were tossed recently from 
the top of Eiffel Tower. Paris, to study the 
steadying effects of air ducts in the wing. 



THERE'S ONLY 
ONE. This eighteen- 
cylindcr aero engine is 
the only one now in 
existence. It was built 
by G. Smith, 
right, of Lon- 
don, and shown 
at the Model 
Engineering 
Exhibition. 
There arc three 
thousand parts 
in the engine. 




WORLD'S SMALLEST TRAIN. With gold parts so tiny as to be 
barely visible to the naked eye, J. Martin, of Walthamstow, Eng- 
land, has made a train which he claims is the smallest ever built. 



PIONEER DAYS BROUGHT BACK. This miniature log cabin, 
with rail fence and ox-drawn prairie schooner, was built by Adam 
O. McNatton, of Columbus City, Iowa, and is of soap and dough. 
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Akron, O.. radio 

tower, 221 (eet 
high, is itself 
the transmitting 
aerial for the 
police depart- 
ment's station. 



RADIO TOWER SERVES AS 
BROADCASTING AERIAL 




At right, a close-up at 
the bottom of the tower 
showing the eight-foot 
purcclain insulators. 



NEW MICROSCOPE PRYS 
INTO SECRETS OF CELL 

A MICROSCOPE thai ruvcals ik'tails of 
cell structures never before seen is the 
invention of Charles Spierer. a Swiss sci- 
entist. Light is directed downward onto 
the object from a tiny mirror of gold or 
platinum on the upper side of the lower- 
most lens. From the object the light is 
reflected hack to the observer's eve. 



A 221-FOOT broad- 
casting tower recently 
erected in .Mcron, O., 
may be the forerunner 
of better radio pro- 
grams. Unlike other 
radio masts, it does not 
support one end of a 
system of wires but is 
itself the antenna. 

The height of the 
tower is carefully pro- 
portioned to the length 
of the wave emitted by 
the station. Each of the 
four legs of the tower 
rests on a base made of 
steel and special eight 
foot porcelain insulat- 
ing tubes. Since joints 
in a steel tower are not 
always electrically ytcr- 
fect, the "radiating 
tower"' is assisted in its 
broadcasting of signals 
by four vertical wires 
hung from the top. 
They are carried on a crosstree which 
may be moved up or down in order to 
"tune" the tower to exactly the right wave. 
Instead of absorbing and wasting some of 
the station's power, as ordinary masts 
do. the new one puts it all to work. 

Following the success of this tower, 
designed for the Akron police department, 
it is reported that one of the large broad- 
casting systems is erecting a 600-foot "radi- 
ating tower'' in Xew York. 




PPE56URE ON 
HANDLt WORKS 
MARBLE 
&HO0TER 



MOTHER INVENTS MARBLE 
SHOOTER FOR SON 



Her son's torn 
stockings from 
kneeling to shoot 
led Mrs. Xora D. 
Payne, of New 
York, to invent 
this automatic 
marble shooter 
which resembles 
the gear - shift 
lever of a car. A 
marble is placed 
in the receptacle 
at its base and 
shot out when 
the handle is 
tapped. 




MOTORBOAT DRIVEN 
THROUGH FLAMES 

Residents of Miami. F'la.. were treated 
the other day to the unusual spectacle of 
an outboard motorboal leaping through 
flames. Roaring across the bay to get a 
good start. Malcolm Pope, pilot, headed 
his craft straight at a blazing framework 
mounted on a float anchored off Miami 
Beach. Going at full speed the boat 
leaped into the llames and shot out on 
the other side. Xeither the driver nor his 
craft was harmed bv the lierv ordeal. 



NAVY CLOCK IS HIGHLY ACCURATE 



How would you like a watch or clock 
that wouldn't gain or lose more than one 
hundredth of a second each day? The 
United Stales Navy recently obtained an 
electric clock accurate within these limits 
for its Washington, D. C, observatory. 

wooden case resembling those used 
for old-fashioned grandfathers' clocks has 
three clock faces on its upper part. Below 
the.se a pendulum swings, in step with a 
master pendulum in a vacuum tank at the 
right. Working the pendulum in a vacuum 
insures greater accuracy in its stroke, as 
there is practically no air 
resistance to cause variation. 

This amazingly accurate 
time recorder will be used 



by astronomers working at the naval 
observatory, and will keep time between 
telescope observations by which all clocks 
are set. 

The photograph shows Paul Sdllcn- 
berger. Chief of the observatory's time- 
service, inspecting the precise clock. 





Malcolm Pope of Miami, Fla., as he appeared at the instant his 
motorboat plunged from the flames into which he had driven it. 



Its pendulum swinging in a vacuum, this 
clock is accurate to within .01 second a day. 
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SAND BOX ON BUMPER 
MAY END SKIDDING 

An' INVENTION" to take the skid out of 
driving has just been made by C. W. 
Xordquist. of Minneapolis, Minn. 

The apparatus consists of a combina- 
tion hopper and front bumper, filled with 
sand, so designed that it can be ojK'rated 
either from the steering post or by pres- 
sure on a foot i)edal. thus spraying a col- 
umn of sand in front of the front wheels. 

Dry sand is placed in the hopper which 
is divided by a vertical partition into two 
parts each of which supplies sand for one 
front wheel. The bottom of the hopper 
slopes downward from the center. The 
\nbration of the car causes the sand to 
tlow toward the deliverj' spouts. 



MODELS OF PIGS HELP 
BUYER PICK GRADE 

Wn.\T kind of pig will you have? Live- 
stock buyers can take their choice from 
clay models made by Mrs. Justine Warner, 
an artist in the Department of Agricul- 
ture. Each clay pig rei)resents one of the 
six different grades of such animals estab- 
lished by the Government for the guidance 
of dealers. The Department grades pigs 
as prime, choice, good, medium, common, 
and cull. 

The painted models, it is said, leave no 
doubt as to what the Government means 
by a '"prime,'" "choice,"' or "good"' pig. 
Twenty-five sets of these models have 
been shipped to dealers throughout the 
country. .Agricultural colleges have asked 
for sets as an aid in classroom work. 



DRILL CUTS WOOD OR STONE 

A PORTABLE electric drill developed by a 
Chicago, Illinois, manufacturer, cuts holes 
in wood, metal, or concrete. It 
uses ordinary twist drills for 
wood or metal work, and "star"' 
drills for cutting holes in 
masonr>'. An attachinent used 
in connection with the star 
drills gives the tool an up and 
down hammerlikc motion ai 
well as a rotary one. Holes up 
to seven eighths of an inch in 
diameter can be cut in con- 
crete, brick, or stone. 






Being a versatile tool this drill, above, can 
drill into wood as easily as into concrete. 



The portable drill shown above is being used 
to bore in concrete: it will also cut stone. 



AIR CURRENTS CAUSE 
DUST LINES ON WALL 

Have you ever wondered why dust col- 
lects on the walls along the lines of laths 
and joists behind the pla-ster? Professor 
William J. Hooper, of Battle Creek Col- 
lege, Mich., found that the spaces between 
laths are usually a little hotter or colder 
than the plaster. This difference of tem- 
perature affects the movement.s of 
tiny air currents on the surface of 
the plaster. If all jwrts of walls or 
ceilings were kept at the same tem- 
l>eralui"e no lath marks would occur. 



PLANS TWO ELEVATORS 
FOR ONE SHAFT 

How ofiice workers of the future may 
ride to and from their places of business 
is shown by the model of a two-car ele- 
vator shaft constructed by Doctor Frank 
J, Sprague, well-known electrical engineer 
and pioneer elevator designer. Passengers 
for upper lloors will take a car that runs 
ahead of the local car. which carries pas- 
sengers for lower lloors only. Separate 
drums and cables will hoist the '"express'" 
and "local " cars independently, passen- 
gers boarding the '"exjjress"" on the first 
floor and the '"local"' in the sub-basement. 

The two-car elevator is like a railroad, 
with express trains running ahead of the 
locals. Electric safety devices patented 
by Doctor Sprague will keep the two cars 
from crashing together or oversix-edin";. 
Sprague's safety device is also designed to 
stop the car and hold it suspended so it 
cannot fall in case the cable operating 
either express or local breaks. This idea, 
it is said, will save space now devoteti to 
elevator shafts in tall buildings. 





Dr. Frank J. Sprague. New York, exhibits his 
special elevator shaft designed for two cars. 
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SOAP BUBBLES TEST PLANE'S STRENGTH 



Government airplane research enpi- 
ncers at Washington. D. C, recently hit 
upon the idea of using soap bubbles for 
testing the strength of plane parts. An 
oix-ning the exact size and shaix; of the 
part under test is cut in a thin metal 
plate. Using a small wooden tool, engi- 
neers sweep a thin soap fdm over the hole 
as the plate is held between two metal 
forms. A light pressure of air is then 
applied under the film, blowing it up 
slightly over the hole. 

It has been found that the contours of 
the bubble formed over the opening cor- 
respond closely to the twisting effect that 



airplane spars are subjected to while in 
tlight. Thus careful measurement of the 
shape of the bubble gives a good idea of 
the strength of the part under observation. 



NAVY GETS AUTOGIRO 

The Xav>'s ne.\t patrol and observa- 
tion plane may be an autogiro. Une of 
these '"flying windmills." similar to those 
described on page twenty-eight of this 
issue, was recently demonstrated before 
aviation officials at Boiling Field, Wash- 
ington. D. C. As a result, the Navy 
Department announces that it plans to 
buy one of them for tests. 



FASTEST ARMY PLANE 
HITS 208-MILE CLIP 

Experience gained in constructing the 
planes used by Miss Ruth Nichols and 
Captain Frank Hawks on their record- 
breaking transcontinental flights has 
enabled a Detroit, Mich., aircraft manu- 
facturer to build a new speed plane for 
Brigadier General J. E. F'echet. chief of 
the United States Army's air forces. Said 
to be the fastest Army plane in this 
country, the new speedster made 20S 
miles an hour in trial flights. 

It is a cabin monoplane with the cock- 
pit at the center of the wing. 



Measurement of a 
soap bubble raised 
over an opening exact 
shape of airplane part 
to be tested shows 
twisting strain the 
part meets in flight. 



rmy's new speed 
which in tests 
208 miles an hour, 
record for its type. 






WIND INDICATOR 

LOOKS LIKE ZEP 

.•\ SEVENTEEN-FOOT "Zeppelin" atop 
a steel mast tells which way the wind 
blows at Boiling Field, Washington, 
D. C, Illuminated at night and visi- 
ble at great distance, it is being tested by 
Government meteorologists to see whether 
it may prove superior to ordinary weather 
vanes or "w-ind cones. ' The indicator, 
three feet in diameter, is hung so that 
it is free to revolve with the wind or to 
swivel up and down. 



CHICKENS GUIDE PILOTS 

Cows and chickens warn aviators who 
fly regular cross-country routes when they 
are off their course, according to officials 
of a midwestern field. Pilots noticed that 
animals paid no attention to their planes 
on their regular runs, where aircraft were 
a familiar sight. But when the pilots 
missed their course, livestock on farms 
were visibly excited by the planes. 



An automatic fire extinguisher for airplanes was tested in a stripped frame. A thermostat, 
actuated by heat, opens nozzles and sprays over the craft a liquid that kills the flames. 



TEST AUTOMATIC FIRE 
FIGHTER FOR PLANE 

Fire hazard in the air is reduced by an 
automatic fire extinguisher for airplanes, 
recently demonstrated at Orly. France. 
Located in important parts of the plane 
are coils of tubing, connected through 
pipes to the brains of the device, a sensi- 
tive thermostat. Fire gives its own alarm 
by heating the air in the tubes Response 
is immediate. Sprays of fire-extinguish- 
ing liquid spurt against the flames from a 
number of nozzles strategically placed. 
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V-SHAPED PLANE HAS 
LOW LANDING SPEED 

As ODD-LOOKING taiUess biplane 
recently was flown successfully at 
Miami, Fla. The unusual little 
ship was developed by the late 
Glenn Curtiss, pioneer aircraft 
manufacturer, just before his 
death. He planned a craft that 
could, he hoix;d, be manufactured 
at a price that would put it within 
reach of the average motor car 
owner, and that would have many 
safety features as well. It is saii 
to be impossible to loop. spin, or 
dive the plane, which has a landina; 
speed as low as nineteen miles an 
hour. 

The wings are brought to a point 
amidships, giving the plane a vee- 
shaped appearance resembling the 
folded paper darts made by boys for 
throwing into the air. Power is supplied 
by a three-cylinder motor that turns a 
pusher propeller at the rear of the short 
fuselage. Two rudders are mounted at 
the sides, between the wings. A 
Miami manufacturer is said to have 
started making these planes. 



DESIGN INSTRUMENTS 
FOR GLIDER PILOT 

Gliders, the motorless craft of the air, 
may soon have a set of instruments as 
complete as those now found in airplanes. 
Pioneer experiments are being made by 
the Standard Glider Club, of Washing- 
ton, D. C, with instruments especially 
designed for gliders. 

David Parker, Washington's youngest 
glider pilot, recently tried out a motorless 
craft fitted with an air-si^eed indicator 
like that used by airplanes, except that 
the dial is modified to give a larger read- 
ing because of a glider's slow speed. Now 
each club member gets a "flight ticket" 
after a soar, showing just what his air- 
six-ed performance has been. 

Most unusual of the instruments tested, 
]>erhaps, is a "stall warning indicator." 
When the glider is moving at safe speed, 
the wind forces a disk backward against 
a spring. Slowing of the glider allows the 
disk to advance, closing two silver con- 
tacts. Then a bell or buzzer behind the 
pilot's back warns him to "nose her down" 
before the craft stalls. 



V-shaped plane, designed by the late Glenn H. 
Curtiss, was successfully tested in Florida. 




NOISELESS PLANE 
NOW PLANNED 

The fact that under some cir- 
cumstances loud noises can kill each 
other may be applied in a "ghost" 
airplane that would he sik-nt. This 
idea was recently reported to the 
British .Mr Ministry by M. D. 
Hart, aeronautical engineer who 
worked out the details of such a craft. 

Physicists know thai two organ pipes 
placed side by side, emitting notes of 
exactly the same pitch, may cancel each 
other's sound. Hart proposes to connect 
the "ghost" airplane's exhaust pipe with 
special pipes of suitable length to make 
the e.xliaust of each cylinder cancel the 
sound of the next. The propeller, another 
noisy part of an airplane would be made 
of four rather thin blades spaced so that 
each blade would have its sound stilled 
by that of the next one. 



David Parker, of Washington, D. C, experi- 
ments with a speed gage, between his feet. 




This air-speed indicator 
designed for use in glid- 
ers shows take-off and 
landing speeds of craft. 



Johanna Busse, of the 
Standard Glider Club of 
Washington. D. C, tries 
out the stall warning 
device, the attachments 
of which are behind her. 
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TWO-SEATER PLANE 
HAS ONE COCKPIT 

A Minnesota teacher of aeronautics 
pave his students an unusual demonstra- 
tion of putting theory into practice. In 
his spare time. John Akerman. head of 
the aeronautical engineering department at 
the University of Minnesota, designed a 
"chummy" two-seater plane in which pilot 
and passenger sit side by side as in an 
automobile. 

Not content with his jiajjer plans, he 
had the machine built at Minneapolis, 
Minn. It could be produced commerci- 
ally, he says, at a cost within the limits 
of the average man's purse. The plane is 
twenty-two feet eight inches long, with a 
wing spread of thirty feet. It is built low, 
being only four feet nine inches high. 

The curious linle monoplane has a 
single cockpit and is powered by a three- 
cylinder engine turning a "pusher" pro- 
peller. It has an uncovered fuselage, the 
spars of which act as a guard for the pro- 
peller, preventing it from accidentally 
striking anyone on the ground. A large 
spar extends from the bottom of the cock- 
pit to the tail, acting as a backbone or 
'^keel." giving strength and rigidity to the 
little plane. Akerman is a native of 
Russia and did his first llying in that 
country. 



USE MOVING MAP TO TRAIN BOMBERS 



\ i.ARCF, map painted on cloth 
and stretched over rollers enables 
llyers to practice aerial bomb- 
ing indoors at the United States 
Army's Hying school at Kelly 
Field. Texas. Rotating the rol- 
lers moves the map under stu- 
dents seated in booths a few 
feet above it. 

They sight at designated points 
on it through bombing sights 
like those fitted in Army planes, 
and release bomb-catches when 
they think they have sighted the 
target. The instructor checks 
their accuracy from a central 
desk, connected by wires to the 
students' booths, as shown in the 
picture at the right. 

Towns, rivers, bridges, cross- 
roads, railways, and dams — tar- 
gets at which Army bombers 
usually aim — are painted on the 
"miniature bombing range" in 
realistic manner. Combined 
with its motion th'is gives stu- 
dent tlyers a good impression of 
what they would see from an air- 
l)lane that was llying at an alti- 
tude of 5.000 feet. 




Seated above moving map. Army flying students 
at Kelly Field, Texas, practice dropping bombs. 




Above, the two-seater single cockpit 
plane and its designer. John Akerman, 
of the University of Minnesota. Below, 
the autogiro that recently flew from 
England to France and gave a demon- 
stration of the plane's flying ability 
at the famous Le Bourget Field. 




DILUTED HYDROGEN MAY 
FLOAT NEW AIRSHIP 

Navy airships today are filled with 
nothing but helium, safe airship gas that 
cannot burn. Hydrogen, a slightly lighter 
and highly inllammable gas such as was 
used in the ill-fated British airship R-101, 
is ruled out. But Xavy officers are now 
considering the possibility of mixing 
helium and hydrogen to give their new 
super-airships, under construction at 
Akron. Ohio, greater lifting power. 

.\ mixture of ninety percent helium and 
ten percent hydrogen would not contain 
enough hydrogen to be inllammable, 
experts say. Such a mixture would enable 
the Navy's newest airship to lift about 
4,600 pounds more weight than if filled 
with helium alone. This increased lift 
would enable the big dirigible to carry at 
least twenty-five additional persons, or 
750 more gallons of gasoline. 

There would be some extra difficulty in 
the periodic task of repurifying the air- 
ship's gas, but this would be largely offset 
by the fact that hydrogen is much less 
expensive than helium. 



AUTOGIRO FLIES FROM 
ENGLAND TO FRANCE 

A British aviator named Brie flew 
from England to France the other day in 
an autogiro. further demonstrating the 
reliability of such craft, .\fter his arrival 
at Le Bourget I'ield. near Paris, the Brit- 
isher put his machine through its paces 
for the benefit of French aviation authori- 
ties, who had gathered for an air safety 
congress. The "flying windmills,'' described 
on page twenty-eight, are becoming 
more common on the world's airways. 
With their commercial production in this 
country, numbers of them may soon be 
seen at American aviation centers. 
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Dynamometer 
shows right-handed 
person's right hand 
is stronger than left. 



hat It Means to Be 
Left-Handed 



Uy JOHN E. L()Dc;E 



Are you riRhl-handed? Perhaijs you 

/\ only think so. There is one chance 
i V in len that you are ambidextrous. 

or ■ two-handed." without knowinfj; 
it. If you are, you can learn to use your 
left hand as well as your right, anti 
immeasurably increase your efficiency in 
work and sports. 

Tests recently conducted by Ur. Thad- 
deus L. Bolton, head of the dejjartment of 
psychology in Temple University, Phila- 
delphia, definitely confirmed earlier esti- 
mates that twenty percent of all iwople 
are ambidextrous. The e.xperiments also 
brought out the .striking fact thai half of 
that number are unaware of it. 

In other words, in every group of ten 
supposedly right-handed students Dr. 
Bolton subjected to the tests, there was 
one who. to his own surprise, proved to 
be ambidextrous. These cases the psycholo- 
gist classes as instances of '"suppressed 
left-handedness." 

One of the tests is so simple that you 
easily can make it yourself. It is the wand- 
twirling test, designed to ascertain the 
learning capacity of the left hand. Both 
hands are given an equal amount of prac- 
tice in twirling a light wooden wand, or 
stick, as a drum major twirls a baton. 

If you believe yourself to be right- 
handed, begin by twirling the wand to the 
left in the fingers of the right hand. Do 
this for. say, three minutes and make 
careful note of the number of successful 



twirls you accomplish. Then do the sanu' 
exercise, for the same length of time, with 
the left hand, twirling the stick to the 
right. Again, note the number of successful 



twirls. Repeat both exercises half a dozen 
times. The left hand will begin showing a 
lower average of successful twirls and 
remain lower throughout the test. 

Now reverse the process. In the exer- 
cise with the right hand, twirl the wand 
to the right, and in that with the left hand, 
twirl it to the left. If you are decidedly 
right-handed, your right hand will surpass 
your left, as in the first lest. But if yours 
is a case of suppressed left-handedness, 
your left soon will outstrip the right, and 
keep its lead. 

TO CHECK Uji on this experiment, Dr. 
Bolton, in his tests, inverted the order 
of the exercises. Taking a fresh subject, 
he had him do the second experiment first, 
and the first, second. In students with a 
tendency to left-handedness, the left hand 
showed supremacy from the start. 

Three other tests [^receded the wand 
twirling experiment. First. Dr. Bolton 
measured the strength of the two hands of 
each of his subjects with an instrument 
known as a dynamometer. On this appara- 
tus the stronger hand registers the higher 
mark. Then he determined speed and 
coordinated motion with a tapping test in 
which the rate of tapping for a certain 
length of time by both the right and left 
hands was recorded. 

The third experiment was designed to 
ascertain steadiness of motion. To do this, 
the psychologist used a device consisting 
of a number of parallel brass bars set at 
different distances from one another. The 
students were told to pass a stylus, held 
first in the right and then in the left hand, 
from left to right and from right to left, 
through the intervals or openings between 
the bars, and to try not to let the stylus 
vibrate either up or down and thus touch 
either bar. When vibration occurs, an 
electrical contact is made and a bell rings, 
the number of rings establishing the ratio 
of unsteadiness. 

Hundreds of Temple University stu- 
dents, both men and women, were sub- 
jected to these tests. Sixty-five percent 
were shown to be definitely right-handed. 
Fifteen percent were decidedly left- 




Dr. Thaddcus L. Bolton, of Temple University. Pliiladelphia, at work in his psycholog- 
ical laboratory, making tests to determine the ambidextrous ability of his students. 
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handed. The remaining twenty percent 
were ambidextrous, but only half of them 
knew it. 

This ambidexterity varied in degree, 
for '"two-handedness"' does not always 
mean exact equality of both hands. If you 
perform most of your tasks with the right 
hand and yet possess a left hand of con- 
siderable skill, you are ambidextrous. 

"The real value of this work," Dr. Bol- 
ton told me the other day, "lies in its pos- 
sibilities when applied to children. All 
public school pupils after they have 
reached the sixth grade and begun to show 
occupational and professional preferences 
should be tested. 

"The tests would pre- 
vent attempts to train 
young persons in spe- 
cialized two-handed 
work if they are not 
suited to such tasks. 
Certain types of em- 
ployment, such as type- 
writing, operating tyiw- 
setting machines, and 
piano playing require a 
high degree of ambidex- 
terity. 

"My plan would be 
to test all children and 
only train those to be 
ambidextrous who use 
both hands with equal 
facility in the tests. To 
train those who are 
strongly and definitely 
right- or left-handed is 
ine.xpedient. Let them 
find occupations in 
which one-handedness 
is no handicap." 

Dr. Bolton's theories 
differ sharply from those 
of Dr. P. Armaingaud, 
of the French Academy 
of Medicine, who. in a 
recent lecture before 
that body, suggested 
that children be trained to write with 
both hands. The habit of using only one 
hand, he declared, is ridiculous, needless, 
and obsolete, and any adult, with several 
months' practice, can make his left hand 
as useful as his right. 

DR. BOLTON says it would be difficult 
to do this, as the relationship between 
the two hemispheres, or halves, of the 
brain and the two hands is hard to change. 
A right-handed person is left -brained, 
meaning that the left half of the brain 
leads in all action. A left-handed person is 
right-brained. This accounts for the cir- 
cumstance that a right-handed person also 
is right-eyed, right-legged and right-footed; 
in fact, his entire right side is developed a 
little more strongly and is a little larger 
than his left side. In a left-handed person, 
the opposite is true. 

When a right-handed person uses his 
left hand, he probably uses his left brain 
working through the right brain, instead 
of the right brain directly. But if he is to 
be made permanently left-handed, he also 
must be made right-brained. 

In this connection, the psychologist 
told me that there is no direct relation- 
ship between '"handedness" and intelli- 
gence. In other words, left-handedness in 
a child is no more a sign of backwardness 
than right-handedness is a symptom of 



brightness. The belief that there is such a 
connection is due to the fact that some 
backward and feeble-minded children 
happen to be left-handed. 

THIS belief is chiefly responsible for 
the widespread prejudice against left- 
handedness, which has survived even 
among educated people. Dr. Bolton told 
me he receives a surprisingly large number 
of letters from teachers in various parts 
of the country, complaining that they lack 
the authority to "break pupils of Icft- 
handcdncss. 

"They write me that the parents don't 




The purpose 

test is to determine dexterity with both hands. 



seem to care 
much." said Dr. 
Bolton, "and I tell 
them the parents 
are right. There is 
little occasion for 
changing left-hand- 
ed people to right- 
handed people. 
Lefl-handed writ- 




can do something — for example, writing 
with the left hand — that the others can't. 
They have a specialty. This tends to make 
them independent and self-reliant. 

"For these reasons I deem it inadvisable 
to 'break' a child of left-handedness. But 
developing the other hand and thus encour- 
aging ambidexterity is an entirely different 
matter. Here the transfer is not as severe 
and consequently not as difficult." 

Persons who generally use the right 
hand but prefer to perform certain tasks 
such as, for instance, handling the cue in 
billiards, with the left, are cases of sup- 
pressed left-handedness, according to Dr. 
Bolton. Such people, he says, can 
train themselves to be ambidex- 
trous without undue effort. 

What produces left-handedness? 
The primary cause of left-hand- 
edness is the tendency of our 
brains and bodies to depart from 
a strict symmetrj', or balance. This 
lack of symmetry manifests itself 
in a larger brain hemisphere on the 
left accompanied by a slightly 
larger body development on the 
right side, or in a larger brain 
hemisphere on the right with a 
slightly larger body on the left. 

THAT these differences exist has 
been established by careful 
measurements of left-handed and 
right-handed persons. But the mat- 
ter still is very much in the guess- 
ing stage. Some weeks ago, two 
investigators of the University of 
Chicago, Loh Seng Tsai and Sieg- 
fried Maurer, succeeded in mak- 
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ing is just as fast 
as right-handed, 
and in almost all 
instances it is just 
as easy to read. 

"As a matter of fact, left-handedness 
even has some advantages, particularly in 
sports. As everyone knows, a good 'south- 
paw' pitcher in baseball is invaluable 
because he confuses the opposing batter. 
Many of our greatest diamond stars were 
and are left-handed. Babe Ruth is the 
greatest left-handed slugger of all time 
and once was a brilliant southpaw pitcher. 
'Lefty' Grove of the Philadelphia Athletics 
and Pipgras of the New York Yankees are 
other e.xamples. In football, too, some 
advantage is gained by a team that has a 
man playing a left-handed tackle or a left- 
handed guard to the confusion of the 
opposing eleven. 

"Most left-handed children feel superior 
to their playmates. The reason is that they 



coordinated motion were tested by tap- 
taps a minute being electrically recorded. 

ing a number of right-handed white rats 
left-handed by feeding them a diet lacking 
in vitamin B. 

In these e.xperiments, the rats, after 
having been deprived of vitamin B for a 
certain period, were fed from long-necked 
bottles. Rats, it appears, eat with one 
paw. Those formerly right-handed stuck 
their left paws into the bottle necks. 

One hundred male and one hundred 
female rats were used in the tests. Of the 
males, sixty-nine were right-handed and 
thirty-one left-handed before vitamin B 
was denied them. Afterward, e.xactly half 
were left-handed. Of the females, fifty- 
four were right-handed and forty-six left- 
handed, and the left-handed group was 
increased by three as a result of the test. 
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TO ONE man in New 
York City, the cease- 
less stream of traffic 
that roars llirougli ave- 
nues and streets is a perpetual 
procession of numbers. Flit- 
ting in and out of the bewil- 
dering maze in his police 
automobile. Patrolman Au- 
gust Schalkham does not see 
the trucks, roadsters, louring 
cars, and limousines that sur- 
round him. He cares little 
about the shape and make of 
the machines, nor about their 
drivers and occupants. For 
him the unending pageant 
resolves itself into a passing 
show of license plates, the 
numbers on which he con- 
stantly compares with those 
on a list of more than 1,000 
stolen cars. And that long 
list Schalkham carries — in his 
head. 

Entirely on his own initia- 
tive, this terror of automo- 
bile thieves has developed his 
memory to the amazing point 
where, thus far, it has enabled 
him to pick 183 stolen cars 
out of the welter of vehicles 
that chokes the streets of 
New York. In his capacity 
of "number hunter" he has 
become so valuable to the 
force that he has been taken 
off fixed post and given a 
police car and a roving assign- 
ment to cruise where he will 
in pursuit of stolen machines, 
or "'hot"' cars, as the members of the 
city's underworld call theni. 

The other day, I sought Schalkham, 
"Eagle-Eyed Gus" to his brother polite- 
men, to find out how he made himself 
into a one-man bureau for the recovery 
of stolen automobiles. I met a big, burly, 
good-natured cop, just as modest about 
his remarkable feats of memory as he is 
about the ribbons of three citations for 
bravery that adorn his police tunic just 
above his badge. 

"IT'S my hobby," he told me. "Some 
*■ people collect postage stamps, or oil 
paintings, or diamond necklaces. Others 
'collect' cars that don't belong to them. I 
get a lot of fun out of memorizing num- 
bers. 

"It started when I was a kid. My 
brother and I used to play a 'number 
game" with passing freight cars in the 



Patrolman August Schalkh:.m 01 New York has lrai;ied himself 
to remember polite records and recovered 133 cars in two years. 

Cop's Memory 

Recovers 
Stolen Autos 

/?// cLA^'Tox K. slaavti:k 



stuck in my mind. Pretty 
soon, I didn't need the book 
at all, and I began to play 
the old 'number game' all by 
myself. After a while, I could 
remember hundreds of them. 
It's all a matter of practice, 
I guess." 

In addition to his ability to 
memorize numbers, Schalk- 
ham has developed the faculty 
of reading licenses on every 
car in the thickest traffic. The 
faster they come, the better 
he likes it. 

"YA/^HEN you come right 
» ' down to it," he ex- 
plained, "it's the same sys- 
tem they use in the grade 
schools. The children learn 
their A B C's from looking 
at blocks, and cards, and pic- 
tures. Well, it's the same 
thing with license numbers. 
If you look hard enough at a 
thing, it will stick in your 
mind." 

In this way, Gus has de- 
veloped his memorj- until it 
now is as sensitive and reten- 
tive as a photographic plate. 
Naturally, his ability to re- 
member faces and names has 
kept step with his uncanny 
faculty for remembering num- 
bers. But he does not rely 
entirely on his unusual mental 
prowess when making arrests. 
He always carries with him a 
small card index, and the 
number on a wanted car is 
checked from this before he 
goes after its driver. The 
index is simple. Serial num- 
bers and letters of licenses 
are arranged in numerical and 



railroad yards n e a r 
where we lixed. We 
would look hard at the 
numbers one day and 
then try to si)ot the 
same cars when they 
passed again days after- 
ward. 

"I hadn't thought 
much about this old 
stunt until two years 
ago, when I was put on 
traffic duty on Manhat- 
tan Bridge. It was a slow job, so, to keep 
niy mind occupied. I kept a notebook. I 
wrote down the numbers of stolen cars 
broadcast by headquarters in regular 
numerical order, and then compared them 
with the licenses of the cars driving across 
the bridge. I started with about twenty- 
five numbers. Because I looked so often 
in the hook, the numbers just naturally 




Eagle-Eyed Gus. before making an arrest, 
always confirms his memory with pocket list. 



alphabetical order in the left-hand column 
of a card, for example, 1-A. 2-.\. and 1-B. 
2-B. Remaining figures of licenses of 
stolen cars in that series are listed to the 
right, also in numerical order. 

As for the ribbons on his uniform, one 
was received from the U. S. Army while 
fighting in France during the World War. 
The other two were for police work. 
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HowU.S. Army 

Trains Its 
Signal Experts 





Electric batteries, extensively used by the Signal Corps, are 
likely to go dead and this portable charging unit then is called. 



All branches of military communication are taught to enlisted 
men at the Army Signal School, Fort Monmouth. N. J. The 
man above, in the meteorological unit, is fixing a wind gage. 




Radio and telegraph are united for distant communication, and 
messagei are sent and received from a field station like this. 





Training and division of 
labor make it possible to 
erect or knock down a radio 
telegraph station quickly. 
Here the antenna pole is 
being lowered to ground. 



The camera plays an important part in the work of 
the Corps and thorough instruction in using the 
motion picture machine is given members of the 
photographic class, three of which are shown above. 




Short wave loop radio sets 
keep the front line in touch 
with headquarters. A field 
station, like the one seen 
above, is set up and instant 
communication with the rear 
is possible at all times. 
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Telephone and telegraph need wire, and the laying of this is an 
important job. In the circle, the pike man keeps the wire out of 
the way of Army traffic. At left, connecting the Command Post 
Truck with telephone units farther out in the field. Above, horse 
unit, which rapidly lays or picks up the wire, using a reel cart. 
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INDIUM WORTH $17,000; 

WHAT'S IT GOOD FOR? 

Have you ever heard of "indium"? 
Here is what ?1 7,000 worth of it looits 
like, posed beside an ordinary drinking 
glass for comparison. A pound of gold 
would buy scarcely enough of this white, 
lustrous metal to make a good sized brace- 
let. 

.\ few months ago, a Cleveland, O.. 
chemical firm announced proudly that it 
had prepared more than a pound of pure 
indium. Its rarity alone is responsible for 
its costliness, since no one has yet discov- 
ered a vital use for it. Recently, however, 
experiments have shown it can be useil in 
alloys of which high-temiierature ther- 
mometers are made. Its comi^ounds may 
prove to be drugs having valuable new 
medicinal properties. One of these days, 
some experimenter may make a name for 
himself bv discovering a use for indium. 



GERMAN PUPILS TAUGHT 
WITH SHIP MODELS 

Shipbuildixg is taught to boys in a 
Potsdam, Germany, school by the use of 
ship models. 

The school has a complete line of minia- 
ture ships, ranging from fifteenth century 
sailing craft to the largest battle cruisers 
used by the imperial German navy during 
the war. 

These little craft can be taken apart for 
study purposes so the students may famil- 
iarize themselves with the many tyjKS of 
ships that have been built in their country 
during past centuries. This method of 
teaching the art of naval architecture is 
said to give young ship designers a knowl- 
edge of the history of the profession as 
well as the practice of it. 



TINY BALLOON SERVES 
AS PLANE'S SOS 

Airplanes in distress could lly their 
own SOS signals, through a device recently 
developed by T. H. Furman, of Rialto, 
Calif. His invention is a small bo.x with 
a spring lid, containing a small captive 
balloon, carried near the tail of the fuse- 
lage. If forced to land, a pilot would 
release the brilliantly-colored gas balloon, 
which, rising to the end of its tether of 
light wire, would guide rescue pilots. 



SKYSCRAPERS DIE AT 30 

Though modern skyscrapers look as if 
they would last for ages, their actual life 
seldom exceeds tlilrly years. Tlie National 
Association of Building Owners and Man- 
agers says that tall buildings do not wear 
out, but are torn down to make way for 
more modern structures. 





Models of all types of ships 
built by Germany during past 
centuries are used in school to 
teach students shipbuilding art. 




Left, above, signal balloon rising from box. 
Above, the balloon over a wrecked plane. 



NEW STEP IN CONQUEST 
OF PERNICIOUS ANEMIA 

News of another advance in the battle 
against the dread scourge of pernicious 
anemia follows the recent presentation of 
Popular Scienxe Monthly's $10,000 
annual award in science to Drs. George 
H. Whipple and George R. Minot, pio- 
neers in the malady's conquest. 

These two men discovered that a diet 
of liver would cure sufferers from the 
disease, for which no cure had been known. 
The liver diet proved a quick and power- 
ful factor in the production of red blood 
cells. So that patients need not eat the 
half pound of liver daily that this diet 
would require, the discoverers also suc- 
ceeded in separating a "liver fraction" 
containing the chemical that is of benefit. 
As a result physicians have prescribed it, 
during the last year, in powder form. 

Now a new step in concentrating the 
chemical has been accomplished by three 
investigators at the Columbia University 
College of Physicians and Surgeons and 
Presbyterian Hospital — Drs. R. West and 
H. D. Dakin, and Marion Howe. They 
have isolated from liver the undiluted 
antianemia chemical. If it can be made 
synthetically, it raises the hope that a 
cheap anemia remedy may be had. 
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MOVIE PROJECTOR HAS MIKE SO 
OPERATOR CAN TALK 



NEW TOOL COMBINES 
MITER AND RULE 

A COMBINED miter and folding rule, 
handy for carpenters and cabinetmakers, 
has been developed by a New York firm 
of tool manufacturers. The device can 
be set to register angles as well as meas- 
ure distances in feet and inches. 

Lock joints between its sections can be 
set rigidly at forty-five or ninety degrees 
when marking bevels or angular cuts. Use 
of this instrument eliminates the necessity 
for miter boxes on many small jobs. 




MACHINES TO PREPARE, 
COOK, AND SERVE FOOD 

Automatic machines will place food 
before a diner, and whisk his empty dishes 
away to be washed, in a New York res- 
taurant planned by H. Russell Brand, 
New York City inventor. Xo human 
hand will touch the dishes. 

Recently in his laboratory. Brand e.xhib- 
ited one of his inventions for the res- 
taurant, illustrated above — an automatic 
wheat cake cooker and server. When a 
demonstrator inserted a slug supplied by a 
"cashier," the grill started working, and 
placed the finished wheat cakes on a plate 
which a moving belt deposited, through 
a door, before a person representing a 
diner. When the "diner"' arose, the tray 
was carried off to be washed automaticallv. 



AIR IGNITES THIS PASTE 

A German firm announces the perfec- 
tion of a "fire paste." in semisolid form, 
put up in a container resembling a tooth- 
paste tube. When the tube is squeezed, 
the paste liquefies and as a drop of the 
clear liquid falls it takes fire in the air. 
Caught in a suitable receptacle it can be 
used to light cigarettes or start a fire. 




Attached to this portable movie projector is a microphone that enables the operator 
to cut in and explain the silent pictures or cut out sound and give his own explanation. 

A PORTABLE motion picture projector 
recently perfected in Chicago. 111., has a 
microphone attachment that permits the 
oi)erator to talk while silent movies are 
being shown, or add his own remarks to 
those of the talking pictures. Home movie 
film is used in the projector. A 
phonograph supplies sound for 
the talkies. When the operator 
"plugs in" to talk the sound rec- 
ord is automatically shut off. 

The apparatus is packed for 
transportation in two cases. One 
contains the phonograph with 
amplifier and accessories. The 
second carries the loudspeaker, 
projector, three reels of film, 
and connecting cords for assem- 
bling the device. 





This super-robot, only one of its kind, dis- 
tributes incoming messages in record time. 



SUPER-ROBOT SPEEDS 
PHONED TELEGRAMS 

Wjien a New Yorker calls one of the 
city's principal telegraph companies on 
the phone to send a wire, he now sets in 
motion a super-robot so swift that a stop- 
watch often cannot time it. 

Within the short space of one second, 
on the average, he hears the answering 
voice of one of 110 girls, who sit at desks 
as shown in pholo above. This is made 
possible by the "automatic call distribu- 
tor," called one of the most important 
inventions in recent years. 

This intricate machine, a maze of con- 
tacts and wires twice as tall as a man, 
instantly detects an incoming call, hunts 
for and finds an unoccupied typist, plugs 
in a connection to her desk, and signals 
that there is a message for her to take. 
If she fails to respond, the robot switches 
the call to another typist. 

Similar "robots" are planned for Chi- 
cago and Boston, according to Western 
Union officials who installed the first one. 
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DICE STRUNG TOGETHER NEW GOLF TEE 

A WESTERN caddy invented this new golf 
tee, in the form of cast rubber dice. The 
two dice are held to each other by a stout 
cord twelve inches long. Rounded grooves 
on the six sides of each die make it possible 
to use either one as a lee for the golf ball. 
For a higher tee one is set on top the other. 
The cord and extra die, when one is used 
for a tee of average height, serve as an 
anchor if the club is swung too low and 
hits the tec. In this manner the tee is 
prevented from being knocked far, and it 
is easily seen against the turf. 
S. \V. Roth, the inventor of 
the tec, is seen at the left. 




Two dice fastened to- 
gether are designed to 
be used as golf tees. 



MOVING LAMP SHADE SERVES AS CLOCK 



A CLOCK and an electric lamp are 
combined in a novelty recently 
placed on the market in New York 
City. A tiny electric motor mounted 
in the center column rotates the 
lamp shade, the lower edge of which 
is divided into hours and minutes, 
past a fi.Ned pointer. .\n automatic 
clutch permits the shade to be 
removed, stopping the motor. It 
also allows the shade to be revolved 
by hand when setting the "clock." 

Since the driving motor is wired 
independently of the lighting circuit, 
the clock runs 
whether the lamp 
is turned on or 
not. The motor 
is noiseless in 
operation and the 
shade moves so 
slowly that its 
motion is hardly 
visible. The shade 
makes one revo- 
lution in twelve 
hours, giving the 
effect of clock 
dial moving past 
the hour hand. 



LAMP BULB 
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A motor in the lamp standard turns the 
shade slowly so that it serves as a clock, 
which, independently wired to a noiseless 
motor runs even when light is turned off. 





WHISTLE FINDS SHIP'S 
DISTANCE FROM SHORE 

Blowi.n'G a special whistle recently 
installed on the Prince Robert, her captain 
can find out how far he is from cliffs in 
thick weather by noting the time required 
for the echo to return. If ten seconds 
elapse before the echo is heard, he knows 
that he is about one mile offshore. The 
shrill, dry-toned whistle helps to navi- 
gate difficult passages between islands and 
mainland off British Columbia. At its 
left, in the photograph, is a common 
whistle, and at right the usual siren. 



CITY FOLKS OUTNUMBER 

COUNTRY PEOPLE 

City dwellers in the United States, 
according to a recent announcement of the 
Census Bureau, outnumber country people. 
Fifty-six out of every one hundred people 
in America make their homes in urban 
districts. This represents an increase over 
the figures for 1920. when the city dwellers 
were in the majority by the narrow margin 
of fifty-one of every one hundred of 
population. Places with a population of 
more than 2,500 were included in the 
"city" class. 



In this specially constructed cabin airplane horses are carried swiftly from track to 
track and after a long journey through the sky they are unloaded in perfect condition. 



FLYING STABLE CARRIES 
RACE HORSE TO TRACK 

The latest development in luxurious 
transportation for thoroughbred race 
horses is a flying stable recently built by 
a California airplane manufacturer. 

All fittings were removed from the cabin 
of an inclosed monoplane and large win- 
dows were cut into its side walls. Stout 
bars were placed across them so the animal 
could not hurt himself by breaking through 
them if he took fright while in the plane. 

A Western trainer used this unusual 
machine recently to transport a horse to 
a Mexican race track. He said the animal 
arrived in good condition and he sug- 
gests that in the future planes will be 
generally used to transport horses. 
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NEW TRUCK WORKS AS SHOVEL OR CRANE 



HIGH VOLTAGE CURRENT 
EXTINGUISHES FLAME 

Fire in a niinu is always a deadly peril. 
Explosions and cave-ins may block the 
work of fire-lighting brigades equipf)ecl 
with ordinary apparatus. Therefore mine 
officials watched with unusual interest the 
experiments of Bernard Lewis, physical 
chemist at the Pittsburgh. Pa., station of 
the U. S. Bureau of Mines, who recently 
demonstrated that he could put out a flame 
with electricity. 

Lewis lit a gas flame in a glass tube. 
Then he brought near it, from each side, 
a piece of wire gauze charged with high 
voltage electricity. The flame vibrated 
convulsively, dwindled, and went out. 
Burning carbon monoxide gas, and gaseous 
carbon-and-hydrogcn compounds like the 
dreaded "(ire damp" of miners, were suc- 
cessfully extinguished. 

The electrically-charged pieces of gauze. 
Lewis told Popular Science Monthly. 
literally tear the flame to pieces. When 
an inflammable gas burns, the hot flame 
throws off particles of negative electricity, 
leaving the products of combustion charged 
with positive electricity. His high voltage 
electric field draw-s negatively charged 
electrons to one electrode and positively 
charged particles to the other, breaking 
up the flame. Whether the same thing may 
be done outside the laboratory, and if so 
on how large a scale, remains to be seen. 



FIRST CAR TO TRAVEL 
CANADIAN WILDERNESS 

First to cross Canada by motor, from 
coast to coast, is the ambition of Healy 
Xeedham, of Toronto. Recently, he fitted 
his eight-cylinder roadster with an iron 
bar. in place of a bumper, and started out 
from Halifax, in Nova Scotia, with a 
northern bushman for company. His 
announced destination was \'ancouver. 

Xcedham's attempt recalls pioneer 
motoring days in the L'nited States, where 
today's transcontinental highways have 
made such a trip easy. 

The trail blazers keep in touch with 
civilization by radio. At first they made 
about a mile a day in the Ontario wilder- 
ness, cutting young tamaracks and laying 
half a mile of board road at a time. With 
frozen ground, the traveling is easier. 



lNTEKcHANGEABLEequi])ment 
permits a novel electric truck, 
developed by a New York firm, 
to be used either as a shovel or 
a crane. Because of its com- 
pact design, the truck when 
operated as a shovel can go 
inside a box car to assist in 
unloading it. In rapid time the 
shovel may be replaced with a 
crane boom, capable of lifting 
nearly iwo tons, that performs 
valuable service at railway ter- 
minals, factories, and shops. 
Batteries power the truck. 




Above, the electric truck used as 
a crane to move heavy objects. 
Each wheel is driven by its own 
electric motor run by batteries. 



At left, the truck converted to 
operate as an electric shovel to 
unload freight cars. It can turn 
around in a radius of five feet. 



HANDMADE BIBLE WEIGHS 1,094 POUNDS 




Louis Waynai of Los Angeles, Calif., exhibits the 
Bible weighing 1,094 pounds which he made by hand. 



X BIBLE too heavy to 
carry about -is the work 
of Louis Waynai, of Los 
Angeles. Calif. It weighs 
1,004 pounds, has 8,048 
pages, and is bound in 
thirty-two detachable 
sections so it can easily 
he taken apart for trans- 
portation. Taking it apart 
or putting it together 
requires about half an 
hours work. When 
opened, the volume is 
eight feet two inches in 
width, and when closed 
it is thirty-four inches 
thick. Waynai made the 
type himself and printed 
the book by hand, taking 
two years to complete 
the large Bible. 




Blazing an auto trail through the wilderness of northern Ontario, Healy Needham, of 
Toronto, is determined to be the first man to cross Canada from coast to coast in a car. 
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USE WATER AND PAINT 

TO QUELL BERLIN RIOTS 

. roLicu officers of Bi-rlin, Germany. 
ttfiw have an armored car equipped with a 
faifmless offensive weapon for dispersinu 
itioljs. A revolvint; turret at the top of 
its cab has a nozzle that discharges water 
at about ISO pounds pressure. Other 
nozzles at the sides of the machine spray 
water at about the same pressure. Police 
have found this pressure sufficient to 
knock people off their feet without injury. 

Steel shutters completely inclo.se the 
trucks operators and prevent them from 
being injured by stones or bullets. A 
screen like a steel Venetian blind covers 
the windshield, protecting the driver. 

Another method of scattering mobs 
recently devised by the Berlin police is 
a paint spray. A conical-shaped device 
resembling a fire extinguisher is filled with 
paint and squirted at random over a 
crowd of rioters. This breaks up the riot 
and also marks those in the mob. 



At top, paint spray gun and in 
Berlin armored car that sprays 



MODEL BIGGEST LIZARD 
IN CELLULOSE ACETATE 

Making museum models is the newest 
use for cellulose acetate, a substance used 
in "dopes" for airplane wings during the 
World War, and recently made available 
for commercial uses by a Wilmington, 
Del., firm. Recently experts of the Field 
Museum of Natural History* used it to 
create an amazingly lifelike image of one 
of the giant lizards of Komodo, Dutch 
East Indies. 

The huge lizards of Komodo were dis- 
covered in comparatively recent years on 
this tropic island, which the Dutch gov- 
ernment has now made a game refuge to 
protect them. They are by far the largest 
living lizards in the world, and attain a 
maximum size of ten feet. Probably they 
arc direct descendants of even greater 
reptiles, the dinosaurs of prehistoric times. 

The s|>ecimen used in making the Field 
Museum exhibit was collected by the 
recent Chancellor-Stuart expedition to the 
South Pacific. The Komodo lizard, of 
which exaggerated reports had come from 
the natives, was first .seen by 
white men in 1912. A meat- 
eating scavenger, efforts are 
now being made to prevent its 
extinction. It is closely allied 
to the inonitor lizard of Aus- 
tralia and Africa. 




A ten-foot Komodo lizard 
modeled of cellulose acetate. 



RADIO GUIDES ENGINEER IN FOG 



German Slate Railway. Ii 
successful, it may soon be 
applied on a larger scahv 
The apparatus may also In- 
adapted to give signals by 
wireless telephone. A check- 
ing device tells, at any 
moment, whether the signal.-; 
arc going 
through prop- 
erly to the loco- 
motive. 




Heavy fog, bugbear of railroad engi- 
neers, may be robbed of its terrors by a 
new radio signaling system developed in 
Germany. Dots and dashes in Morse 
code, buzzing from a loudspeaker in the 
engineer s cab. give him orders and enable 
him to proceed safely whether he can see 
the signals ahead or not. At all times he 
maintains two-way communication with 
the train dispatcher's offices through 
aerials strung on poles along the track. 
A square loop aerial on the front of the 
engine, shown in the pholograpli i)elow. 
receives the radio impulses and transmits 
them to the loudsj^caker in the cab 

The new system was 
recently installed for tests 
in four switching yards, 
one of which is 
shown in the pic 
ture at right, of 



Left, radio-equipped engine. Above, syaieni in yard. 
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THUMB REST INSURES 
RIGHT GOLF GRIP 

A THUMB rest for polf clubs shows 
beginners at the game how to hold their 
clubs correctly during play. The little 
button-shaped device is secured to the club 
handle by a small screw and spring clip, 
making it adjustable to suit the individual 
user. By insuring correct position of the 
hands in gripping the club, it eliminates 
many missed shots and keeps the striking 
face of the club head in proper relation 
to the ball. 




A rest for the thumb clips to a golf club and 
makes certain the beginner's grip is correct. 



FILTER KEEPS PHONE 
NOISE FROM RADIO 

Your dial phone is a miniature broad- 
casting station, and the sparks it makes 
when a number is dialed may cause noises 
in near-by loudspeakers. Such interference 
is prevented by a small condenser that 
keeps telephone noises from radiating. It 
is easily installed in the base of the phone 
by changing a wire connection and remov- 
ing a few screws. Its operation is entirely 
automatic and does not interfere with use 
of the phone in any way. 





Harold Herbert, who with Dr. J. A. McReay. New 
York City, invented portable record maker, is seen 
above making a record and at right carrying the outfit. 
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EARTH ROTATES 366 
TIMES IN 365 DAYS! 



Jfc5 ROTATION5 
COMPLtTtD 



I WWLt tXTRS 
ROTATIOM ADDED 




90 tOJJ MS 
rOMPlf.TtD 
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Turn 

CAINED 
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A condenser easily installed in base of your 
dial phone stops its interference with radio. 



I&l TURNS FINISMtD 
li EXTRA TURN CAINLD 



FOK convenience, let us begin the 
year as the astronomers do, at noon 
on January 1. when the sun is on the 
meridian at Greenwich, England. Our 
year will then consist of about 365 
"solar" days, each of which is the 
interval between noon and noon at 
Greenwich. How then can an extra 
rotation of the earth on its axis slip 
in without being noticed? 

During the three-month interval 
between noon on January 1 and noon 
on April I, the earth has turned on its 
axis ninety rotations in all. Yet our 
diagram fhow.s that at the comple- 
tion of the ninetieth rotation, at noon 
on April 1. Greenwich itself has 
gained a quarter of a rotation! At 
Greenwich noon on July 1. the merid- 
ian of Greenwich is facing the oppo- 
site quarter of the heavens from that 
which it faced on January 1. The 
earth has now gained half a turn! 

On October 1, the earth has added 
three fourths of another rotation. 
And at noon in Greenwich on the ne.xt 
January 1 (365 solar days from the 
year's start I the earth has made 366 
complete rotations, but without add- 
ing a day to the year! 



PHONOGRAPH RECORD 
MAKER IS PORTABLE 

Packed in a box that may be carried by 
hand like a suitcase, a new phonographic 
record maker and reproducing device can 
be taken anywhere for making records of 
a person's voice. The apparatus, perfected 
in New York City by Dr. J. A. McReay 
and Harold Herbert, consists of a phono- 
graph turntable, amplifier, and electric 
pick-up device mounted in one case. 
Records made on it are square and said 
to be scratch-proof. 

It has proved an advantage to clergy- 
men and public speakers in preparing 
sermons and talks because it permits them 
to listen to their own speeches before mak- 
ing them in public. 



WOULD GUARD AGAINST 
OPTICAL DELUSIONS 

Conjurers and stage magicians at 
every university to teach students how 
easy it is to fool the human senses are 
advocated by Prof. A. V. Hill. British 
biologist. By study and practice magi- 
cians can make audiences see things that 
are not visible and fail to see things that 
are. Similar pitfalls e.xist in scientific 
experiments, as well as in many affairs of 
ordinary life, the professor points out. 
^'et many business and scientific men con- 
tinue to be fooled by the evidence of their 
senses. Every student of arithmetic is 
taught to prove his calculations, and simi- 
lar ways of proving things observed by 
the senses is needed, says Prof. Hill. 
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f^ere Is Why Museum 



Material Gathered from the Ends of 
the Earth Gives a Realistic Setting 
to Rare Natural History Exhibits 



At right, the first step in 
mounting a lion, the making 
of a clay model. At the left, 
a plaster mold is then made. 





The third step is the removal of 
the plaster mold, as seen at left 
where half has been cut off and 
is lying on the fioor. The clay 
model is destroyed to get second 
half of the essential plaster cast. 




Next a papier-mache form, 
reenforced with wire net- 
ting, is cast in the plaster 
mold as shown at left. 



After the papier-mache cast has set it is 
securely braced with wooden ribs, this 
work being done on half of the cast at a 
time after removal from the plaster mold. 



Over the shell of 
wire. papier-machi, 
and wood the skin is 
stretched, as shown 
in the picture below. 





Seventh step, the completed lion, standing strong, permanent 
and lifelike. To exhibit him thus more work was necessary than 
would have been required to sculpture a likeness in bronze. 
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Beasts Are Lifelike 



REALISM and accuracy of 
settinR are demanded for all 
exhibits by the experts at the 
American Museum of Natural 
History. New York City. The 
photographs on this and the pre- 
ceding page show clearly what 
pains are taken to mount siJeci- 
nicns in an absolutely natural 
surrounding. To accomplish this, 
science and art join hands and 
the result is startling, as the 
utmost care is taken to give the 
mounted si)ecimens a lifelike 
appearance in the midst of 
natural surroundings designed 
alter long study in jungle and 
field on two continents. 



The lifclilcc Kroup of Indian tigers 
seen at left is one of the latest to be 
completed at the American Museum 
of Natural History. Note how the 
details of stream and forest give to 
it a striking impression of realism. 




Carrying limbs of the Euphorbia tree back to the 
field camp. There the branches are photographed, 
casts are made, and color notes recorded, to aid in 
reconstructing the wood for the exhibit's background. 
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New Helicopter Rises 
in Vertical Flight 




AERONAUTICAL experts 
/\ gathered recently at Bar- 
1 \ celona, Spain, to see if one 
of the strangest of living 
machines would take the air. The 
inventor of this helicopter, 
Raoul I'cscara, a Spanish engineer, 
climbed into the narrow cockpit 
of the bare metal tubing. Above 
him, two giant "windmills" of 
eight blades each began to flail the 
air, while an ordinary airplane pro- 
peller at the front idled slowly. 
Then the craft rose bodily into the 
air, slowly and deliberately, as if 
its great weight had vanished. It 
dipped, and skimmed across the 
flying field. The helicopter was a 
success. 

Its ability to rise straight up 
distinguishes a helicopter from any 
other type of flying machine, such 
as the autogiro described on page 
twenty-eight of this issue. Because a heli- 
copter could use a roof top or a back yard 
as a landing field, instead of requiring an 
extended area, inventors have long dreamed 
of perfecting a vertical-tlying craft. Only 
after a series of heart-breaking failures 
was the successful Pescara craft evolved, 
the indomitable inventor building one 
craft after another. 

The first Pescara helicopter, built 
several years ago and described in Popvl.ar 
SciE.xcE MoN'THLY, could not rise because 
it could only lift three fourths its own 
weight. A second got off the ground but 
was unable to balance itself in the air. 
Another, when flown out the hangar door, 
tip[>cd over and injured its pilot. 

Keeping the machine upright was the 



Pescara's lielicopter, in test 
flight, rose vertically and 
then sldmmed across the 
field. With planes whirling 
it hovered like a huge bird. 




problem that dogged the inventor, and he 
fashioned ingenious outriggers and attached 
them to the axles of his next craft's landing 
wheels. These short poles were tipi)ed 
with shock absorbing ''footballs." 
Pescara practiced piloting the craft 
until he learned to skim over the 
earth at the height of a foot or two. 
bouncing the poles off the ground 
with acrobatic skill whenever the 
craft started to tip. He holds the 
world's helicopter distance record 
of 2,414 feet made in 1924. 

Recognition of Raoul Pescara's 
work came in 1Q27 when the British 
government commissioned him and 
an associate to build a helicopter. 
The present machine is the result 
of his latest. studies. 



Helicopters are being designed and built 
in this country but at present all official 
records for elevation and straight flight 
are held abroad. 





Above. Raoul Pescira, Spanish engineer 
and inventor, in the coclcpit of his heli- 
copter. At left, the machine, taken out of 
the hangar, is pushed onto the field for test. 
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ACCURACY OF BEARING 
AUTOMATICALLY GAGED 

A NEW gage records on a dialed face; 
how much a bearing is out-of-round. 
Based on the principle that it takes a 
three-point contact to determine a true 
circle, any deviation from true causes a 
pointer to move to the right or left. 

Red markers are placed on the dial to 
permit setting the gage to tell when the 
bearing is above or below a certain limit, 
the limit being a point midway between 
the markers. The markers are adjustable. 



TUNNEL TRUCK HAS 
TWO FRONT ENDS 

Either end is the front end of an 
emergency truck with a reversible drive, 
recently put into service in the new inter- 
national tunnel between Detroit, Mich., 
and Windsor, Canada. It can dash into 
the tunnel and tow out a balky car with- 
out turning around. Two drivers sit at the 
novel truck's steering wheels, facing in 
opposite directions. 

This machine also carries twelve chem- 
ical fire extinguishers of the hand type 
and one 600-gallon power-driven extin- 
guisher, with hose and reel. On the chance 
of encountering dangerous gas it is 
equipped with gas masks and apparatus 
for reviving asphyxiated persons. 



LARGE METER "WEIGHS" 
HIGH VOLTAGE CURRENT 

Big brother of all the worlds ileciric 
meters is a voltmeter just completed at 
the U. S. Bureau of Standards. Beneath 
its mushroom-shaped dome, forces up to 
300.000 volts of electricity — the jwwer 
that lies behind sizzling two-fool sjiarks 
of small-scale lightning — may be measured 
with hairbreadth accuracy. 

This is the lirst available precision 
instrument to measure these voltages, 
though such an instrument has 
long been needed to check the 
accuracv of power transmission 
over standard 220,000-volt 
lines. In order to measure pre- 
cisely extremely high voltages, 
the designer. Dr. H. B. Brooks 
of the Bureau's staff, devised 
an instrument that literally 
"weighs " electric voltage. 

When the voltage is applied 
to two metal plates in the 
machine, a circular metal disk 
hanging in the center of the 
upper plate becomes charged 
and is attracted to the lower 
one. From a platform eight feet 
away, an observer works con- 
trols that add weights to the 
balance that carries the disk, 
until he sees through a tele- 
scojje that it is level again. The 
number of weights he must add 
indicates the voltage. 





Safe from stray sparks, an 
observer reads the big meter. 



WE16MT5 ftAU^NCC PULtOH 
CIRCULAR Ot^ AND MEASUVC 
VOLTACt 



CIRCULAR DliK . 
CMARCED BV UPPtO 
HATt 16 PULLtD 
TO/ARO LOWtR 
OWE 





VOLTAOt TO Bt TtSTtO 
^I'j APPLitP TO UPPER 
AND LC^^'tR PLATtS 



Electric meter that measures up to 300.000 volts. 
Diagram shows how the meter "weighs" voltage. 




This log now serves as a garage for 
a tractor used in a California park. 




Designed for use in the new international tunnel between Michigan and Canada, this emergency 
truck, with two front ends, can go in and out of the tunnel without stopping to turn around. 



GIANT HOLLOW TREE IS 
TRACTOR S GARAGE 

.•\ NEW use has been found for a huge 
hollow log in Balch Park, near Porters- 
ville, Calif. It serves as a garage for a 
small tractor used in improving the park 
grounds. The photograph above shows the 
tractor entering the log. 

The remarkable relic, seventy-five feet 
long, has an opening fifteen feet in diam- 
eter. The interior is completely burned 
out from one end to the other. Park 
ofticials are carefully preserving it, after 
it has already survived many strange uses. 
Campers have frequently found shelter 
in the hollow tree, and now the fallen 
giant's rest is daily disturbed by the chug 
of the tractor going in for the night. 



Copyrig! 
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ONE-HUNDRED-TON BOAT 
IS LOADED ON LINER 

One of the greatest lifting feats ever 
performed in shipping was accomplished 
recently at the mouth of the Thames River, 
in England, when the 100-ton steel motor 
tanker. Itaca III, was hoisted bodily 
aboard the liner Beljeanne. Although the 
big boat listed over as the load came 
aboard, her own derrick proved adequate 
for the ticklish task. Safely aboard and 
stowed on the top deck, the tanker was 
soon en route to Buenos Aires, its South 
American destination. 



CLOSED AUTO DRIVERS 
VICTIMS OF NEURITIS 

Driving in a closed car, with a front 
window open for signaling, may lead to 
neuritis, according to a recent report to 
the American Medical Association. Cold, 
damp weather increases the likelihood of 
contracting it in this way. Sufferers experi- 
ence pain about the shoulder and neck, on 
the left side only. Medical authorities 
explain that air from the window circu- 
lates in a draft past the driver's left 
shoulder, and it is this local chilling that 
causes the ailment. Drivers of open cars 
are not affected, the report states. 




A onc-hundrcd-ton steel motor tanker is lifted 
bodily by a big liner's derrick and hoisted on 
deck for shipment from England to Buenos Aires. 





NEW LAMP DISCOVERS 
STRAIN IN GLASSWARE 

Did a piece oi glassware ever fall to 
pieces overnight in your cupboard? If 
so it means simply that the glass was cooled 
unevenly in the factory and that its parts, 
always under a strain, were shattered by 
some trivial change of temperature. To 
prevent such an occurrence, a German 
lamp inspects glass objects for traces of 
strain before they leave the factory. The 
lamp produces polarized light, in which 
strained pieces of glass, ordinarily trans- 
parent, cast a shadow. 



SAFETY OPENING BORED 
IN BIG WESTERN DAM 

Workmen are engaged in cutting a hole 
through Mulholland Dam. near Holly- 
wood, Calif. This unusual operation is for 
the purpose of providing a new spillway 
for the structure. It will act as a "safety 
valve" by allowing surplus water behind 
the dam to escajje, relieving excess pres- 
sure on it. The work is part of the $.i9.- 
000.000 program for improving and enlarg- 
ing the water supply system of the city of 
Los Angeles, Calif. 

The spot at which the Mulholland dam 
was built has long been considered one of 
the most beautiful in the West. In boring 
the safety spillway, it was nccessar>' to 
erect a s'caSold on ihe iace of the dam 
from which workmen operate air driven 
drills that cut their way into the solid gran- 
ite. In the photograph above, the upper 
portion of the hole can be seen. 




At top, the shadows of strain in cut glass, due to uneven cooling in the factory, show 
plainly when lighted with new lamp which, above, is being used to find flaws in bottles. 



iterlal 
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FIND RARE THORIUM 
IS POISON ANTIDOTE 

Thorium, a substance that has radio- 
active properties, is an antidote for differ- 
ent poisons in living plants and animals, 
according to three French scientists, whose 
experiments were reported recently to the 
French Academy of Sciences. In one of 
their experiments guinea pigs, after an 
injection of thorium, were found to be 
immune to ordinarily fatal doses of vege- 
table poisons. The experiments suggest 
that this element may establish a similar 
inmiunity in human beings. 



MINIATURE CAR MODELS 
USED IN SHOWROOM 

.\ Berlin, Germany, automobile dealer 
recently hit upon the novel idea of display- 
ing small models of the machines he was 
selling. The tiny cars attracted more atten- 
tion than the big ones without taking up 
nearly as much space in his showroom. 



ARMY TARGET PRACTICE 
NOW USES TINY RIFLES 

Army target practice has "gone minia- 
ture" for the Ninth Infantry at Fort Hou- 
ston, Texas. Air guns and .22-caiiber rifles 
have been superimposed upon the barrels 
of thirty-seven-millimeter guns and are 
fired instead of the large ones. 

To make firing more realistic, a tiny 
town with hou.ses, factories, .\rmy trenches 
and a moving train has been constructed. 
BB shot or .22 bullets strike the dry sand 
and throw a spray of the grains, giving the 
effect of the bursting of a one-pounder"s 
h*gh explosive shell. The gunner aims 
through the larger gun's regulation sight. 




A lot of little models 
and one big car give this 
German auto showroom 
an attractive appearance, 
drawing many customers. 



BIG TURBINE VALVE OBEYS HUMAN VOICE 

An' almost-human servant of men in 
charge of power plants is this new valve, 
which governs the flow of steam into large 
turbines in response to spoken commands. 
It must l)e operated over a telephone. 
When the dispatcher says. "Open," 
"Close." or "Stop," the valve obeys his 
voice. The voice actuates a 
set of electric relays, through 
which the electric motor that 
turns the valve is controlled. 





Payne Dean, New York City, with his recently 
invented steam valve that responds to spoken words. 



CHINA LIKES 
OUR HOMES 

American styles of wooden 
homes and buildings are 
becoming increasingly popular 
in China, says a recent report 
of the National Committee on 
Wood Utilization. Traditional 
pagodas are giving place to 
houses of American design 
and materials. 



POCKET CLIP FITTED TO 
CIGARETTE LIGHTER 

A cicARETTE lighter that cannot fall out 
of the owner's pocket is fitted with a clip 
like those on fountain pens. The new 
lighter, with its ingenious pocket clip idea, 
is small and llat, taking up but little room 
in the pocket. In spite of its small size it 
can be used for about a week on one filling 
of fuel, according to its makers. Another 
advantage of the clip is that it keeps the 
lighter upright in the pocket, lessening 
chance of leakage. 
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ART BRINGS BEAUTY TO DESIGN 
OF ELECTRIC LOCOMOTIVES 




NEW TRACTOR HAS RUBBER TREAD 



A TRACTOR that crawls 
on rubber bands instead of 
metal tracks and which 
also shows marked differ- 
ences in the design of the 
supporting frame recently 
was developed at Bucyrus, 
Ohio. Huge triangular- 
shaped bands of rubber are 
stretched over its driving 
wheels on each side, deep 
grooves in their surfaces 
giving a nonskid grip on 
the ground equal 
to that of a met- 
al track. Screw 
adjustments on 




Rubber bands stretched around 
drivewheels of this tractor give 
traction and reduced vibration. 



In the future electric engines may have all the beauty of 
line that autos now have, as artists are designing them. 



Art is applied to locomotive design in 
the new art-engineering department of the 
Westinghouse works at East Pittsburgh, 
Pa. Skilled artists make small clay models 
of electric locomotives under construction 
at that plant and after these are altered 
until the best looking engine is obtained, 
the model serves as a basis for the exterior 
design. The same staff of artist-sculptors 
helps to design other forms of electrical 
machinery as well as locomotives. 

For a long while art has been an impor- 
tant factor in the design of motor cars, but 
its application to the design of hea\-y 
machinery is unusual. As a result the elec- 
tric locomotive may soon be a sleek, trim 
monster, with all the shining gracefulness 
of a lu.xurious limousine. 

The picture shows Donald R. Dohner, 
left, director of the art-engineering depart- 
ment of the Westinghouse company, 
drawing a design for a new development 
in accordance with the principles of art 
and proportion. At the right, Sidney 
Gould Warner is making a clay model. 




Rubber treads adjustable to maintain tension 
and rubber tires makes the tractor silent. 



the driving wheel axles permit their center 
distance to be increased in order to tighten 
the crawler belt and maintain tension. 
Solid rubber tires on the front wheels also 
further reduce vibration and noise in oper- 
ation. 

Rubber crawlers allow the use of trac- 
tors on paved streets without fear of dam- 
age to the highway. They are also quieter 
in operation than steel-treaded machines 
and their manipulation under ordinary 
conditions is said to be satisfactory. 



•STOLEN" SIGNAL WARNS 
OF AUTO THIEF 

H.4RDY indeed is the thief who would 
risk driving away in a car equipped with 
a new antitheft signal invented by a 
mechanic of Pittsburgh, Pa. At the first 
application of the brake, the word 
"STOLEN" appears at the rear in brilliant 
blue-green letters. The owner of the car 
upon parking it sets a secret switch that 
operates the device. , 



AIR PROPELLER ON FLAT-BOTTOMED BOAT 




Hubert Richmond, of Miami, Fla., in his flat-bottomed 
boat to which he fitted a motor-driven air propeller. 



An "aero" motor of his own construc- 
ion enabled Hubert Richmond, of Miami, 
Fla., to convert his rowboat 
into a motorboat and still use it 
in water so shallow that it will 
barely float the boat. 

From a discarded, twenty- 
two-horsepower motorcycle 
motor and an air propeller, he 
— built a power unit that is 
clamped to the stern of his row- 
— '"^ boat. A tiller handle similar to 
that of an outboard motor 
steers the craft by turning the 
air propeller from one side to 
the other. On a straightaway, 
the "pusher" propeller drives 
the boat at a thirty-mile-an- 
hour clip. 

The motor is detachable and 
portable. A counterbalanced 
built-up crank shaft has been 
substituted for the tlywheel 
ordinarily found on motors of 
this type. Richmond, an inven- 
tor, claims originality for his 
device. 



Frank Sfara, Pittsburgh. Pa., exhibits his 
device intended to prevent stealing of cars. 



HOW CARS ARE WRECKED 

Motorists who crowd around wrecked 
cars frequently cause additional accidents, 
says Robbins B. Stoekel, state commis- 
sioner of motor vehicles, Connecticut. 
Automobile wrecks generally occur at 
points on highways where the vision of 
drivers of approaching cars is obscured 
and crowds increase the danger. If help is 
on hand, motorists should keep moving. 
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TANK CAR CONVERTED 
INTO FIRE ENGINE 

While Federal agencies were perfect- 
ing the methods of fighting forest fires 
described on another page of this issue, 
an Aberdeen, Wash., logging firm con- 
verted a gasoline tank car into an ingen- 
ious fire engine of its own. 

The unique car can fight fires in three 
ways. XoEzles like those of a tire boat, on 
top of the car, may be aimed in any direc- 
tion to spray powerful streams at near-by 
llames. More distant fires are fought with 
hose, unreeled from the car. A sprinkler 
system beneath it showers water upon 
blazes under the tics of bridges, or in 
brush alongside the rails. Water jiressure 
is supplied from the locomotive that pulls 
the car. The tank has been fitted up with 
a number of large water lines in which 
the pressure is sufficient to throw water 
over a hundred feet on each side of the 
track and thus furnish efficient protection 
to the company's right of way. The 
sprinkler system is an especially important 
feature, as with it water 
can be thrown on 
flames ordinarily hard 
to get at. 



GHOSTLY UNIFORM FOR BRITISH POLICE 



Masked riders in black now roam 
the streets of London on any rainy 
day. A speeding motorist tinds the 
hooded apparition that 
draws up beside him is a 
motorcycle officer, clad in 
the latest rainproof uni- 
form. The headgear pro- 
tects the rider's face, 
while a visor shields his 
goggles from the rain. 



I 



CEDAR VAPORS 
SOFTEN PAINT 

Cedar vapors, un- 
healthy for moths, also 
are unhealthy for paints, 
according to recent dis- 
coveries of the United 
States Department of 
Agriculture. They act as 
slow solvents of drying 
oils used in mi.\ing the 
paints, softening them to 
e.xtreme stickiness so they 
in cedar chests and closets, 
mixed paints are not affect 




Grotesque apparitions, clad in gtiostly attire, are familiar 
sights in London as motor cops don this rainproof uniform. 



a point of 

stain clothe.-; 
Turpentine- 
d so much. 




This gas tank car. fitted with water 
lines and spray device, is now being 
used to fight fires in Washington. 



TOOL CHECKS OBJECTS' SHAPE AND SIZE 




A NEW tool for checking shajie and size 
of any spherical object, from three fourths 
to six inches in diameter, accurately indi- 
cates inaccuracies in half thousandths of 
an inch. It makes possible the rapid check- 
ing of pistons, bushings, sleeves, and pins. 
The iKirt to be checked is slid into the 
\'-ba.se of the tool and revolved slowly. 
The dial shows the shape and contour of 
the part and registers inaccuracies. 



Shape and size of round objects are determined 
to one half thousandth of an inch by this tool. 



COFFEE FILTER IN POT 

\ NEW German filter permits ordinary 
coffee or a caffeinless beverage to be 
poured from the same pot. It is made of 
black material resembling blotting paper, 
which contains sjiecially-treated charcoal' 
similar to that used in gas masks to absorb 
jwison gases. The filter is used when pour- 
ing coffee for those who object to caffein. 



NEW ELECTRIC TRUCK 
STEERED WITH FEET 

The oijerator of a new German indus- 
trial truck stands on a small platform 
mounted on a horizontal a.xle. Tilting it to 
one side or the other by pressure of his 
right or left foot steers the vehicle to right 
or left as desired, leaving both hands free 
to control power and brakes. Steering by 
the operator's platform in this fashion 
makes a compact machine, with the great- 
est amount of loading capacity on the 
shortest wheelbase and turning circle. 

The operator finds no difficulty in main- 
taining his balance upon the steering plat- 
form even on turns, because he has only to 
respond to the natural instinct to lean in 
the direction of the turn, exactly as a 
skilled rider does in guiding a horse. The 
foot-steered truck, it is claimed, mate- 
rially increases 
the efficiency 
not only of the 
operator but of 
the machine it- 
self. 




The operator's hands are freed from task of 
steering this truck, which is guided by feet. 
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FILMS PUT CRIME IN FAR EAST ART 



It is a long way from Amer- 
ica to Bali, a little island adjoin- 
ing Java in the Dutch East 
Indies, where brown-skinned 
natives loll in the tropic sun. 
But now and then a ship visits 
Bali with a few reels of West- 
ern movies, and the natives 
Hock to see them. On the wall 
of one of their temples may be 
seen the effect of the impression 
that movie thrillers have made 
in their minds. 

Automobiles, bicycles, and 
airplanes have been carved in 
stone on the temple walls, in 
company with native figures of 
gods and demons. One scene even depicts 
an armed gangster holding up a car, in 
traditional bandit manner. 

Frequently an earthquake damages a 
temple wall, and when a new one is sub- 
stituted it is decorated by a volunteer 
artist in stone. Evidently the movies fur- 
nished several with their inspirations. 

Bali is only seventy-live miles long, with 




A native Bali sculptor carves on ttie wall of a temple his 
idea of an American hold-up and, at left, a bicycle rider. 
In top illustration, carvings show, among other things, 
flying airplanes and a fisherman trying to hook a fish. 



a population of 525,000. The natives are 
credited with being of a superior mentality 
and already had reached a high stage of 
culture when the Dutch took over the lit- 
tle island in 1849. They are especially 
adroit at sculpture and the walls of their 
temples are always elaborately decorated. 

The photographs above show a few sam- 
ples of the carvings on the temple walls. 



CAMERA ON POLE SNAPPED FROM GROUND 




Many an amateur camera user has 
wished at some time that he could climb 
to an elevated vantage point to snap a 
scene over crowds, tall fences, or other 
obstructions. Now a German invention, 
a portable "stilt" for the camera, makes 
such shots easy. A telescoping pole with 
a tripod screw at one end to hold the cam- 
era and a foot rest at the other to steady it 
holds the camera high aloft while the pho- 
tographer works it from the ground. One 
model, designed especially for amateurs, 
becomes disguised as a cane for carrying. 
A professional model has no such refine- 
ment, but additional sections give it greater 
height in the raised position. 



LIGHT IN STOVEPIPE 
GUARDS WATER TAP 

A PIECE of old stovepipe and a small 
electric light bulb form an antifreeze com- 
bination that saves the water pipes in the 
poultry yard of a poultryman near Lafay- 
ette, Ind. 

The discarded stovepipe is placed around 
the water tap and, with the lighted electric 
bulb inside it, the top is covered with a 
heavy sack to prevent the heat from escap- 
ing. When thus protected the tap will not 
freeze even in the coldest weather. 



This German inven- 
tion in the form of a 
telescopic pole raises 
a camera above an 
obstacle to snap an 
Otherwise hiddenview. 



TAXI LIKE HANSOM CAB 

Taxicabs with engines at the rear and 
drivers sitting on elevated seats may revive 
the style of the old-fashioned hansoms. 
Sir Herbert Austin, British motor car man- 
ufacturer, suggests that cabs built along 
these lines might help to solve the traffic 
problem. Putting the engine at the rear 
would result in a car with much shorter 
wheelbase than those used at present. 




H. W. Fitting, poultryman, Lafayette, Ind., 
guards water tap witli light and stovepipe. 
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NEW ARMORED CAR IS 
RADIO EQUIPPED 

A GROTESQUE, humi)h;ickecl vehicle is 
the newest in armored cars, recently 
adopted by the British army's tank corps. 
Si.\ of its eight wheels usually sutlice to 
carry it over the ground, but a spare pair 
is pressed into service when it encounters 
extra rouch froinir. as seen in the photo. 



An added touch of oddness is a radio 
aerial strung on four L-shaped standards 
that enables the occupants of the car to 
keep in touch with their base during all 
oix'ratious. This novel use of radio was 
recently proved feasible in British tests of 
a wireless set installed in a tank (P. S. M.. 
Jan. "31, p. 71). The apparatus consisted 
of [jortable receiving and transmitting sets. 



GIANT DITCHER KEEPS 40 TRUCKS BUSY 

Extremes in the size of mechanical mechanical monster excavates more than 
ditch diggers are in operation at Los six cubic yards of earth every minute, and 
Angeles. Calif., and Aurora. 111. What is keeps a fleet of forty large motor trucks 
believed to be the largest ditch digger ever busy hauling the earth away, 
constructed is excavating a ditch for a Only one man is required to operate a 
large pijx; line in the Jefferson Storm Drain gasoline-motor-driven midget excavator 
District, near Los Angeles. The huge which was recently developed at Aurora. 

111. This machine digs small 
trenches at the rate of from 
fifteen inches to twelve feet 
a minute. It will excavate 
tranches up to three feet deep 
and eight inches wide. .\ spe- 
cial device on its drive chain 
stops the digging buckets, 
without stalling the engine, 
should an obstruction be 
encountered in the trench. 



PENCIL PROTECTOR CLIP 
IS A SMALL HAMMER 

A PENCIL becomes a small hammer with 
the addition of a novelty clip at its end. 
It makes a really [jractical instrument for 
hammering small nails, tacks, or pins, and 
is useful for framing pictures and for 
other light work. A long shank gives a firm 
enough grip to keep the hammer part of 
the device from twisting when a blow is 
struck. The clip also serves to protect 
I he point of the jx-ncil from breakage in 
the pocket when not in use. 

With the aid of the combination tool, 
lines may be marked for nails and the 
brads driven home without stopping to 
look for a regular hammer. The tip may 
be masnelized. if desired, to pick up brads 
or to hold nails for hammering nails in 
inaccessible places high above the user's 
head without the necessity of using a step- 
ladder or other support. 




Ttie metal protector clip on this pencil also 
serves as a light and convenient hammer. 




World's biegest ditch 
digging machine, at work 
near Los Angeles. Calif., 
keeps forty large motor 
trucks constantly busy. 




And here is the tiniest ditcher of them all swutiy scooping out a trench across an 
Illinois farm. It is capable of cutting a ditch three feet deep and eight inches wide. 
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The Architect Builds His Own House — 

This Home Planned for Comfort 



At left, the library nook in the 
living room of the Robert M. 
Schoen stucco bungalow built 
for himself after his own plans. 
Here are high ceilings with 
rough plaster walls and French 
windows between bookcases. 



Below, another view of part of 
the Schoen living room showing 
the fireplace, which was care- 
fully designed to harmonize 
with the general room scheme. 




Stucco bungalow designed for his 
own use by Indianapolis archi- 
tect shows how home quality and 
beauty can be had at slight cost. 

liU ROBERT M. SCIIOKX 



IW.XNTED comfort. That was the 
tirst factor I considered when I set 
out to design a home for myself. 
As a professional architect I knew 
that I ought to practice what I preach 
and therefore include all of the latest and 
most modern ideas consistent with the 
size and general plan of the house. 

Considering the size of home I wanted 
and the necessity for designing it in keep- 
ing with surrounding homes. I decided 
that $12,000 would be my price limit. I 
felt sure that I could plan a home that 
would fit in with neighfjoring houses and 
compare favorably w-ith them, size con- 
sidered, at that figure. 

On these theories. I selected a stucco 
bungalow to accommodate my family of 
three. To use the word that best describes 
the structure to me, I wanted it to be 
''squatty.'" Right at the start I aban- 
doned any idea of following a definite 
style of architecture. 

When drawing plans for a house, 
teprdless of its size, an architect must 
bear in mind the number of pieces of 
furniture that ordinarily would be used 
in each room. He must see the room 
as it will be outfitted and try to keep 



his plans in harmony with the furniture 
that will go into it. 

This plan probably savors of the cross- 
word puzzle, but the results are astound- 
ing. I believe the system is worth a 
trial by any small home builder. 

To begin with. I wanted a full-house 
width and a Colonial 
front porch. Rec- 
tangular in shape, the 
lowness of the entire 
structure is empha- 
sized by the thick, 
grouped pillars at 
each end and the two 
in the center of the 
porch. .A railing on 
the porch roof gives 
an ornamental bal- 
cony appearance. 

In order to set off 
this exterior. I placed 
the house on the rear 
of the lot. allowing an 
uninterrupted view 



from the front broken only by a tree and 
a few shrubs. 

Two flagstone walks join the drive to 
the two-car garage in the rear. One leads 
to the front porch and the other to an 
informal side and rear entrance through 
I-rench doors to a bedroom. 




First floor dimensional plan of the Schoen bungalow. 
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The use of flagstone flooring on the 
front porch proved highly pleasing and 
successful. In contrast with the stucco 
exterior of the house and the white con- 
crete pillars supporting the root of the 
I)orch. the result is satisfying. 

Two sets of French doors open onto the 
porch. A mail chute is situated in the 
porch wall between the entrance from 
the walk and the tirst set of doors. 

From the Colonial type porch, I shifted 
to a living room of the studio design, 
with high ceiling and rough plaster walls. 
The French doors that lead to the porch 
have been supplemented with full length 
French windows at one end of the long 
living room and. at the other, with similai 
half length windows. 

The latter set of windows is located 
between two built-in bookcases, to accom- 
modate which the walls are e.Mended sev- 
eral inches, giving niche effects on either 
side of the windows which are emithasized 
by the curving of the ceiling upward and 





A view of the dining room as seen from living room. 
To break continuity the dining room is on a higher level. 
Note wrought iron banisters at each side of the entrance. 



Side and front view of the 
Schocn home. Garden and 
walks were planned to fit 
architecture of the house. 



inward from the walls. 

I took special care 
in planning the fire- 
place. Above the man- 
telshelf I placed a rec- 
tangular anaglyptic of 
Spanish Galleons at 
sea. To continue the 
harmony I placed sim- 
ilar plaques, of differ- 
ent designs, at the 
bases of the chandeliers 
in the living and din- 
ing room ceilings. 

In addition to the 
plaque I have used 
craftex not only on the 
mantelshelf, but also 
on the protruding 
stonework edging the 
fireplace above and at 
the sides. 

A fireplace not in use 
has a deadening effect 
on the brightness of a 
room. In order to pre- 
vent this, without using 
a heavy screen except 
for protection while the 
fire is burning, I 



Front view of the house with massive, 
grouped pillars that emphasize its lowness. 

installed a swinging fire crane, attaching 
a copper kettle to it. The devices used 
for firing stand beside the fireplace and 
arc of wrought iron to harmonize with 
the drapery rods and cranes above the 
windows and doors. I also have 
installed long, wrought iron torchiers 
that drop vertically on each side of the 
fireplace. 

With such a long living room, it was 
desirable to break the continuity 
between it and the dining room. To 
accomplish this I built the living room 
at a slightly lower level than the 
remainder of the house, placing a step 
between the two rooms. 

A wrought iron scheme is used in the 
curved banisters at each side of the step. 

The dining room is small in comparison 
with the living room. It has doors to the 
kitchen and to a hallway leailing into the 
rear of the house. There are French bay 
windows at one end and a large built-in 
coat closet on the opposite wall. 

The kitchen is L-shaped. To the left 
of the dining room entrance in the kitchen 
is a built-in electric refrigerator, the 
built-in sections extending from the floor 
to the ceiling. Cane-faced, square cabinets 
are built around the upper and lower parts 
of the refrigerator division of the kitchen, 
to utilize space around the refrigerator. 

AN ELECTRIC stove faces ^he refriger- 
• alor and in order to save space full 
length dishwashing and drying fixtures, 
composed of two sinks each having a sep- 
arate drain, were placed along the outside 
of the long section of the L-shaix-d room. 
Compact porcelain water fixtures are used 
throughout. 

.•\bovc the sinks are two small, half- 
length windows and above the drains are 
built-in cupboards that drop to the top 
of the sinks over the drains, to merge with 
small cabinets above the windows. Large 
cabinets, with ( Coiitiniied on pa^e US) 
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OPEN IT WITH A JIMMY. 
No window can stick so 
tightly that it won't budge 
if this jimmy is used to pry 
it up. Its powerful leverage 
is applied to the window grip 
on first one side and then 
the other, forcing the most 
recalcitrant sash to yield. 



.ML 



Inventions 



j That Simplify 



liiROW AWAY 
BIBS. When the 
baby has done every- 
thing he can do to 
this bib, you needn't 
worry, because as it 
is made of paper, all 
you need do is sim- 
ply throw it away. 



REMOVES JAR COVER. 
Here's a kitchen aid that 
expedites the task of open- 
ing sealed jars. Attached 
to the wall, teeth on its 
bottom edge raise cap in 
response to upward pull. 




Household Work 



ADJUSTABLE STOPPER. 
The size of the bottle makes 
no difference — this stopper is 
capable of any required size. 
All that is necessary is to give 
the screweye at the top a turn, 
which expands the flexible cork 
(or large necked bottles or con- 
tracts it for the small sizes. In 
removing it. three turns of the 
screw are all that's needed. The 
snugness of its Bt insures the 
hermetical sealing of the bottle 
and the safety of the contents. 




DON'T BURN YOURSELF. 
Dishes of hot food, ready for 
serving, are lifted and can be 
placed on the table by means 
of this convenient wire 
implement which has an cvcr- 
cool handle. Arms, clamping 
down around the plate, give 
a firm hold but arc released 
instantly by a touch on a 
loop above the handle. Even 
full plates can be lifted. 



I'INDS KEYHOLE FOR 
YOU. You will have no 
trouble unlocking the door 
late at night if this auto- 
matic light is attached to 
your door knob. A backward 
twist of the knob illuminates 
the keyhole as is seen above. 
The switch and lamp are in 
the knob. left. Bell battery 
supplies current for lamp. 
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DRAINER FITS PAN. A 

screen of wire mesh that 
fits over a pan makes it 
easy to drain the water off 
vegetables without danger 
of scalding the hands. The 
contents of the pan are 
held securely so that they 
cannot fall into the sink. 



MAKES RUGS STAY 
PUT. Accidents that occur 
as the result of slipping 
rugs are guarded against 
by the use of this liquid, 
right, which can be applied 
to the back of a rug in an 
hour. When dry the rug 
will not slip or curl up at 
theedges. It is also claimed 
that the application of the 
liquid will not mar the 
floor or the rug and neither 
does it prevent the lifting 
of the rug for cleaning. 



STOPS UGLY BURNS. This 

iron hoMcr clamps to the iron- 
ing board and is held in place 
by springs. A sloped, pointed 
edge makes it possible to slide 
the iron upon it with little effort, 
while ridges keep the iron from 
falling off. Asbestos lined, the 
heat cannot burn through it. 



POT HANDLE. Simplicity itself 
marks this lifter, at right, which 
is made of wire shaped to give 
a tight hold on a pot too warm 
to touch with the naked hands. 
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The Value of an Idea 

"fTPIHE chanciest business in tiie world." Ihe head of the 
I patent department of a great corporation told us 
M recently, "is trj-ing to estimate the present or future 
value of a new invention. Compared with this, pre- 
dicting the future movements of the slock market is child's 
play and gypsy fortune telling is an exact science. Million- 
dollar ideas often turn out to be commercial 'flops,' while sim- 
ple improvements revolutionize great industries. Xo matter 
how seemingly important any invention may be to an indus- 
try, its value may disapt^ar overnight. Some new development 
may put the industry itself on the rocks. 

"Suppose, for e.xample, someone had invented a better tone 
arm for phonographs in 1920. A couple of years after that 
came radio broadcasting and the whole phonograph industry 
went down like a flat tire. And what would have been the 
value of an improved type of 'blind' typewriter just before 
the visible typewriting machine killed the sale of any kind of a 
blind model? 

"Then, too, there is always the risk of an invention being 
made obsolete by a sudden change in human likes and dislikes — 
a style change. 

"Once you never saw anything but wood wheels on auto- 
mobiles. Then everybody went wire wheel crazy, .'\fter a 
while wire wheels lost their popularity and wood and disk 
types were the vogue. At present the style cycle seems to be 
shifting bark to wire wheels. Style changes being vagaries of 
the human brain often are without rhyme, reason, or common 
sense. They cannot be predicted in advance." 

HOWEVER, let the inventor take heart. Since all life is 
pretty much of a gamble anyhow, the inventor is no worse 
off than other people. If the inventor fails to profit because of 
a new development or a style change, he merely shares the com- 
mon fate of the people in the industry affected. 

It is almost as difficult to classify inventions as it is to esti- 
mate their value, but broadly sjxaking, an invention must be 
a new or improved way of doing an old job or a totally new 
way of doing a totally new job. As to which general type of 
invention is likely to bring the inventor the most money, it is 
impossible to decide. Sometimes a simple improvement will 
net its inventor many times the money obtained for a basically 
new idea that directly affects the lives of thousands of people. 

The pages of Popular Science Monthly are filled with 
descriptions of both kinds of inventions. There is. for example, 
the latest news of the mercury boiler development on page 40. 



Here we certainly have a new and revolutionary' idea. It is 
not simply an improved method of boiling water into steam. 
It is, in effect, a new way to get power out of coal. Then on 
page 28 there is a story of the autogiro. This queer flying 
machine is radically different from the ordinary airplane. And 
it may, in the end, shove the ordinary plane into the discard 
altogether. 

OX the other hand, the various developments, some of them 
inventions, which have boosted the speed of an airplane 
from forty or fifty miles an hour to within hailing distance of 
four hundred miles an hour are, in the last analysis, merely 
more of the same thing, like a second helping of turkey. 

In theory at least, it should be easier to determine the value 
of an invention that will make an automobile go faster or a 
machine operate more efficiently than to tell what a radically 
new invention is worth now or will be worth in the future. The 
prediction in the first case can be built on experience with the 
unimproved device. In the second case the possible ramifica- 
tions of a new invention are quite unpredictable. 

THE phonograph industry-, which the industrial patent expert 
cited, also furnishes an example of the unexpected use of a 
new invention. Groggy and almost ready to go down for the 
count in the battle with radio, the phonograph was brought back 
to healthy life by the unexpected use of an invention produced 
by telephone engineers for quite another purpose. Their inven- 
tion of the exponential type horn gave the phonograph a new 
and far better tone. And the further application of scientific 
sound principles developed in telephone engineering laboratories, 
combined with developments forced by the growth of radio, 
resulted in the "talkies." Here, too, scientific invention and 
development gave a new lease of life to an industry' in the grip 
of a serious depression — which was the state of the silent films 
when science gave them a voice. 

If you wish to do a little scientific fortune telling on your 
own account, consider television and try to figure out when, if 
ever, we may e.\pect it in a practical form. 

Theoretically, television is possible now if cost is not to be 
considered. But so far engineers have run into a stalemate in 
attempting to convert the known theory into a practical sys- 
tem. Here, at least, is one branch where an improvement on 
known apparatus is not likely to amount to much unless a 
totally new invention allows the whole problem to be attacked 
from a new angle. 

APPAREXTLY the essential difference between a success- 
>• ful inventor and the threadbare gentleman with a long 
string of worthless patents in his name lies in the manner each 
man goes at his job. 

The successful inventor may become completely absorbed in 
his idea, but he never loses his hard-headed common sense. He 
masters the fundamentals of the subject with which his idea 
is concerned and he saves time and wasted effort by finding out 
what others have done before him. In spite of his enthusiasm, 
he tries to view his work with the coldly critical eye of the ordi- 
nary man, knowing that it is the verdict of the average man that 
will make or break his invention. 

The unsuccessful chap becomes so wrapped up in his idea that 
he loses all sense of proportion. The value of his idea becomes 
exaggerated in his own mind and he may, in the end, fly off at 
a tangent and invent something of no possible use to anybody. 
If inventing is the "chanciest" business in the world, then the 
way to make a go of it is to apply to it every ounce of brains, 
common sense, and vision you can scrape together. 

Blames It on the Moon 

SCIENCE continues to shatter our pet illusions. Clock- 
makers believed that if you could get a clock pendulum 
that wouldn't expand or contract with temperature changes and 
you could put the pendulum in a vacuum chamber and drive it 
with a friclionless mechanism, the clock would tell accurate 
time. 

Now along comes Dr. E. W. Brown, of Yale University, 
president of the .American Astronomical Society, and proves 
that if you had such a clock it couldn't keep accurate time any- 
how. He has found that the pendulum of a clock is pulled first 
one way and then the other by the attraction of the moon. 

However, as he says that the error thus caused is only about 
fifteen hundred-thousandths of a second in twelve hours, we 
don't think it would serve as a good alibi for being late to work I 
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Here the primary and secondary coils of an intermediate frequency transformer are 
under examination. These arc the kind that are used in the superheterodyne circuit. 

Why Your Radio Fails 
at Knife-Edge Tuning 

Ihl ALFRKl) V. I.AXK 



JUST why should the broadcasting 
from station XYZ he heard only 
when you have the dial set at a 
given number? Why don't the 
other stations come in at the same point? 
And why do the near-by local stations 
spread over many degrees on the dial of 
a set that is guaranteed to tune sharply? 

Many a radio set owner has wasted 
hours of his own and the service man's 
time just because he didn't know the 
answer to these questions. Many a ratlio 
set has been unjustly condemned and its 
owner has become thoroughly dissatisfied 
for the same reason. 

The dil^'iculty arises in a general mis- 
understanding of what is and what is not 
possible in radio circuit tuning. The 
terms "hair-line selectivity." and "knife- 
edge tuning" have no real meaning and 
even "ten-kilocycle separation" is possible 
only under very special conditions. 

In order to understand what degree of 
sharjjness actually is possible in the tun- 
ing of a radio receiver, it is necessary to 
form a mental picture of what happens in 
the tuning circuits. 

ATTEMPTS have been made to explain 
what goes on in a radio tuning cir- 
cuit by comparison with a tuning fork, 
which can be caused to vibrate only by 
air waves of the proper pitch. 

However, the comparison falls down 
when the radio fan tries to figure out just 
how a tuning fork resembles the coil and 



condenser in the radio circuit, there being 
no points of physical similarity. 

In any electrical circuit where alternat- 
ing current is flowing, the current llow is 




retarded both by the electrical resistance 
of the wire and the electromagnetic reac- 
tion of the circuit. When current tlows 
through a wire it sets up a magnetic field 
around the wire and this field acts to 
resist any change in the direction or inten- 
sity of the current tlow. This electro- 
magnetic effect is, of course, much more 
pronounced if the wire is arranged in the 
form of a coil because the magnetic field 
is much more concentrated. 

SINCE the magnetic interference with 
the tlow of current acts only when 
the current llow is changing, it naturally 
follows that the interference increases in 
proportion as the frequency of alternation 
is increased. 

By itself the tuning coil in a radio tun- 
ing circuit would therefore act merely to 
cut down the flow of current. At radio 
frequencies which, in the broadcast band, 
run from 1,500.000 down to 550.000 
cycles per second, this interference of the 
coil w-ith the tlow of current is quite pro- 
nounced. 

Introducing the tuning condenser into 
the circuit changes the situation because 
the condenser acts in the opposite manner 
to a tuning coil. The more rapid the fre- 
quency of the current, the less resistance 
the condenser offers to the flow of the 
current. By a i)ro])er choice of capacity 
for the condenser it is possible to get a 
combination of coil and condenser that 
will present only a negligible resistance to 
the flow of current at some one frequency. 
As the frequency is changed, either up or 
down, the resistance of the coil and con- 
denser combination becomes greater. 

IF, FOR example, you set up a coil and 
condenser that would allow a 1,000- 
kilocyde frequency to tlow through prac- 
tically unimpeded, current having a fre- 
quency of 1.010 kilocycles would also llow 
through in slightly diminished quantity. 
The greater the difference between the 
frequency of the incoming current and 
1.000 kilocycles, the greater would hi 
the resistance it would encounter 
from the coil and condenser. 

\'ou can see the dilierence, 
therefore, between a tuning fork 
and a coil and condenser tunin-.^ 
circuit. The tuning fork won't 
start to vibrate at all unless the 
air vibration is precisely the 
right pitch, whereas the tuning 
coil and condenser merely show.s 
less resistance to one frequency. 

Your antenna feeds into your 
radio set a mixed assortment of 
frequencies covering the whole 
(Continued on pa^e 



Nate the adjusting screws 
one firm uses to be sure 
tuned stages are synchronized. 



Any of the three coils at 
the right could be used 
with the variable con- 
denser to "tune" a radio 
wave. The one at the 
right would cover a band 
lower than broadcasting. 
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Be Your Own Expert 
on Radio Troubles 



By JOHN CARR 



MODERN electric radio recciv^ 
ers. although reliable, occasion- 
ally go wrong as do any delicate^ 
and elaborate pieces of 
machinery. And in most cases 
the owner can easily remedy the 
trouble in a minute or two with- 
out having to call in a radio serv- 
ice man. 

Just as the average motorist 
knows what to do when the gasoline tank 
is empty or a tire has gone flat, so the 
radio listener can learn to diagnose and 
repair common and simple radio troubles. 

The mechanism of a radio receiver con- 
sists of an intricate combination of wire 
coils, condensers, chokes, resistances, and 
so on. Most of this apparatus is stationary. 
Unlike the automobile in which wear on 
moving parts is the principal source of 
trouble and the ultimate cause for scrap- 
ping the vehicle, mechanical motion plays 
a small part in the life of a radio set. Dif- 
ficulty with the rotating condenser plates 
is rare and trouble with a volume control, 
tone control, or switch is unlikely. 

When your radio set ceases to operate 
as it should, you can be reasonably sure 
that the trouble is of an electrical nature 
either inside or outside the set. Since the 
set itself is built as a unit and carefully 
inspected in the factorj" by experts, the 
most likely place is outside the set. 

IF YOU discover that your set will not 
bring in the station you want, start at 
the beginning and make sure that the 
broadcasting station actually is transmit- 
ting. Radio service men regularly respond 
to calls to fi.x sets when an SOS has ended 
the broadcasting or an accident has put 
a station off the air. 

The easiest way to check these possi- 
bilities is to tune around in search of some 
other station which will indicate that the 
set is functioning. The reception of the 
usual amount of static when the volume 
control is turned up is another indicator. 




Fig. 2. Don't hurry to call 
the service man. Maybe the 
station is not broadcasting. 



This test also will tell you whether the 
antenna or ground is disconnected, a 
common trouble, because the modern 
shielded set always will bring in a lot of 
static when operated "wide open" on an 
antenna of even moderate length. 

The first step, then, when the set fails 
to function, is to make sure that the broad- 
casting is going on and that the antenna 
and ground are connected and in proper 
condition. 

Next see whether the set is being sup- 
plied with electric power. In the days of 
battery operated sets this was quite a job 
because many things could happen to a 
battery supply system. With an electric 
set, though, you know that the current 





Fig. 1. Examine plugs to be sure set is getting 
power. Here are two bad and one good plug. 



Fig. 3. Put a new tube in place of 
believe may be bad and so locate 

supply in the house wires is 
adequate if the lights are burn- 
ing as usual. However, you 
will want to know whether the 
current actually is flowing into 
the set. Figure 1 shows a likely 
source of trouble — a broken or defective 
plug. The one shown at the left is in 
perfect shape. The one in the middle has 



been dropped so violently that the shell 
was fractured and the wire connection 
to the prong loosened. The plug at the 
right has been stepped on and is held 
together with a piece of tire tajje. In 
addition the wire is badly frayed. This 
plug functioned for a while but stopped 
carrj'ing current in the middle of an excit- 
ing football broadcast. 

THE operation of any radio set is 
dependent on the vacuum tubes. Ordi- 
narily, only two things can happen to 
them, one of which is bound, in the end, 
to terminate the life of the tube: It can 
burn out or it can become exhausted. 

A burned-out tube can be found by 
inspection, as a tube that no longer 
glows is done for. An 
exhausted tube, on the 
other hand, glows as 
usual, but the chemicals 
on the cathode no longer 
produce the flow of elec- 
trons on which the opera- 
tion of the tube depends. 

Complete tube failure 
is easily located, but tube 
failure through exhaus- 
tion may produce a num- 
ber of vague troubles, 
dilScult to locate, because 
exhaustion of the chemi- 
cal elements may be only 
partial. 

Among the list of 
vague troubles that may 
be traced to partial tube 
exhaustion are weak sig- 
nals, fading, tone dis- 
tortion, spotty noises, 
microphonic effects, and 
excessively long time 
required for the set to get into opera- . 
tion after the current is turned on. 

Generally the modern set employs four 
different types of vacuum tubes. The tyf)e 
224 screen grid heater tube is used fof 
radio-frequency amplification, the type 227 
general purpose heater tube is used as a , 
detector and first-stage audio amplifier, the 
type 245 power tube operates the last or 



the one you 
the trouble. 
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1)0 almost lotal silence 
during the heating period. 

Most radio owners have 
no testing equipment and 
therefore to determine 
which lube is al fault they 
must take the tubes to a 
dealer for testing, or find 
the bad one by a process 
of elimination. In taking 
tubes to a dealer be sure 
to pick one who is reli- 
able. Otherwise you are 
C|uiie likely to be told 
the tubes are bad whether 
they are or not just so 
he can sell you new ones. 

In the ijrocess of elim- 
ination you substitute a 
new tube for the doubt- 
ful one in the set. You 



Fig. 4. Tile service man may be a wliiz at radio 
but if his equipment is bad lie can't help mucli. 



power stage of audio amplification, and 
the iype 2S0 full wave rectifier tube takes 
care of turning the high voltage alter- 
nating current into direct current to oper- 
ate the high voltage circuits of the receiver 
In many cases, it also energizes the field 
of Ihc dynamic speaker. 

P.XRTIAL failure of a 224 tube will 
reduce the radio-frequency amplifica- 
tion and weaken the signals. Distortion 
also may be caused. If the electron l1ow 
drops below a certain point on the tube 
in the last radio-frequency stage, it 
becomes overloaded on strong signals and 
passes only the peaks of the radio waves. 
Speech and music, under such conditions, 
take on a ragged and disagreeably harsh 
tcnCi 

Partial exhaustion of the 227 tube in 
either the detector or first audio stage, or 
of the 245 tube in the last stage, results 
in poor power handling ability. In other 
words the distortion point is quickly 
reached when you turn the volume con- 
trol to get more than weak volume. 

The heater tubes, either 224 or 227, 
can be responsible for exces- 
sive time between turning on 

the current and the first sound 
of broadcasting. Frequently, 
when these tubes are approach- 
ing exhaustion, all sorts of 
queer noises will be pro- 
duced before the receiver goes 
into action. This is partic- 
ularly true if only one of the 
screen grid tyix; 224 lubes is 
going bad. If the 227 detector 
tube is failing, there usually 
is a pronounced hum from 
the speaker during the heat- 
ing up period. On the other 
hand, if the first audio 227 
tube is weakening, there may 




Fig. 5. Ttie flexible lead on the screen grid tube 
may be chafed. Change these tubes cirefully. 



should have on hand one new lube of 
each kind used in the receiver. When 
the receiver begins to "act up," start 
with the first 224 and. the power being 
off, of course, substitute your new tube 
as shown in Fig. 3. Try the set again, 
and if there is no apparent change or 
improvement you are safe in assuming 
I he 224 is still on the job. Shut off the 
set again, put the old tube back in the 
socket, and substitute the spare for the 
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BEFORE YOU CALL THE 
SERVICE MAN 

Make sure that the antenna is connected. 
Check the ground connection; see that it is tight. 
Look over the condition of the power plug. 
Inspect tubes to see that all glow as usual. 
Determine condition of tubes by substitution. 



.■second tube and so on. If there is a change 
or improvement in reception results leave 
the new tube in the socket, throw away the 
old one, and get another new tube for 
further testing. 

T)\ THIS method you can bring your 
•L* set up to full operating efficiency at 
the minimum expense. Remember that 
while radio vacuum tubes may have a 
rated working life of 1,000 hours, that is, 
a shade less than three hours a day for 
a full year, the actual life in hours is not 
a tixed quantity like so many dollars or 
doughnuts. 

Tubes may give out within a month or 
less or they may last for several thousand 
hours. 

The screen grid tube, because of the 
necessity for a tlexiblc top connection, 
has led to one new type of trouble. The 
flexible lead may become chafed 
through al the point where it 
passes through the shielding if 
it is roughly handled. See Fig. 
5. Be careful in changing screen 
grid tubes. 

If following out these sug- 
gestions does not put the set in 
good operating condition, call 
in the radio service man. mak- 
ing sure you get one who is 
properly equipped. If he shows 
up at your house with an old 
bag full of miscellaneous pliers, 
screw drivers, and odd parts, 
you can be sure that no mat- 
ter how much of a '"whiz"' he 
is at radio, he isn't equipped 
to determine, quickly and 
accurately, what is wrong with 
your radio receiver. 

Figure 4 shows a service man 
testing the functioning of a radio 
receiver with the aid of a modern 
'"set analyzer."' The cost of such 
an instrument is from $75 to $150 
or more and it is, consequently, 
hardly the type of equipment the 
individual radio set owner would 
be likely to buy. Such an instrument is, 
however, a virtual necessity to the profes- 
sional radio service man. It enables him 
to determine quickly and accurately just 
what is going on in every circuit of the set 
and also tells him at a glance the condi- 
tion of each tube. 

While many radio dealers sell radio 
sets with a guarantee of free service for 
some stipulated length of time, the com- 
mon practice is to make a definite charge 
for all service calls made after the time 
limit e.xpires. Calls are charged for either 
at so much a call or on a time basis. 

Therefore, it costs as much to 

have the service man come 

around and put the loose 
antenna wire back on the bind- 
ing post as it does to have him 
locate some deep-seated trou- 
ble. 

It may be well to point out 
that "tinkeritis'' is just as fatal 
to good radio reception as it is 
to satisfactory motoring. Know 
your own limitations. If you 
are not skilled in radio do not 
tinker with the insides of the 
set. Make the simple tests and 
do the outside jobs listed. If 
your set still refuses to operate, 
call the service man. 
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"Trouble is," Gus explained, "the battery gets pretty 
low because you don't drive enough in the daytime." 



Starting Tricks for Cold Weather 

Gus Tells You Secrets about Batteries, Hot Water, 
and Gadgets to Keep Your Car Ready for Quick Use 



JOHN WHIPTOX, who lived out on 
the edge of town, was a steady 
patron of the Model Garase. He 
came regularly to have Gus Wilson, 
veteran auto mechanic and half owner of 
the establishment, inspect the car and 
check its condition. 

Whipton was a fussy customer. He 
wanted things to be just right. And in 
spite of the fact that he had an absorb- 
ing interest in mechanical matters, he 
was, himself, possessed of no skill with 
tools. 

Gus was not surprised when Joe Clark, 
his partner, came out of the office one 
winter morning to announce that Whipton 
was calling for help. 

Whipton's appearance as he swung open 
his garage door after Gus had backed the 
service car down the driveway graphically 
suggested the trouble. He was coatless. 
Beads of perspiration stood on his fore- 
head and a starting crank dangled from 
his hand. 

''You're a fine auto mechanic, I don't 
think I'' Whipton exclaimed. "Only two 
weeks ago I had the car at your place and 
you said it was in perfect condition. Now 
look at the darn thing — won't even start 
with the crank'." 

"Where were you last night and the 
night before?" Gus asked. 

"What's that got to do with it?" snapi^ed 
Whipton. "Last night we drove over to 
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Gus Says: 

\T7HEN you buy new tires, put 
'em on the front wheels if you 
have any regard for your own safety. 
Most tires end their lives in a blow- 
out, which is more dangerous on a 
front wheeL And the faster you drive 
the more chance there is that a front 
tire blowout will send you off the road 
or into a car coming the other way. 



the other side of town to visit friends and 
night before that was lodge night." 

"Hum-m!" said Gus. "I'll bet you left 
the car standing with the headlights going, 
didn't you?" 

"Sure I did," Whipton admitted. "But 
that shouldn't run the battery- down." 

"It wouldn't if you'd been doing any 
amount of driving in the daytime." Gus 
exi)lained. "Trouble is, the battery gets 
pretty low because you don't drive enough 
in the daytime. Then the extra load of 
standing two nights brings it down to the 
point where it hasn't any snap left.'' 

"It had snap enough to turn over the 
motor for quite a while," Whipton pro- 



tested. "After it wouldn't turn any more 
I got out the crank. I spun it till I thought 
it would start playing phonograjih music, 
and still nothing happened. What ought I 
to have done? " 

"IV/fAYBE if you'd cranked it by hand 
-''A after the first couple of shots at the 
starter, it would have started. As it is," 
-said Gus, "you ran the battery down so 
far with the starter you haven't enough 
juice to make a spark hot enough to start 
a cold motor. Simplest thing now is to try 
the old reliable hot water method. Bring 
out a pail of real hot water and we'll get 
going." 

Whipton came out with a pail of steam- 
ing hot water and after Gus had slowly 
poured it over the intake manifold, the 
motor started almost with the first effort. 

"I should have had sense enough to 
think of that," Whipton grumbled dis- 
gustedly. "I'll chalk it on the wall so I 
won't forget it next time." 

"What would you do if you couldn't get 
any hot water?" Gus inquired with a smile. 

Whipton thought a moment. "I'll bite," 
he finally said. "What would I do?" 

"Well," said Gus, "there's a lot of ways 
to get a cold motor started. Hot water is 
the simplest. But if you haven't any and 
there's a drug store handy, buy yourself a 
small can of ether. Pour a little in the air 
intake of the (Cuntiniwd on page 145) 
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Building an Enterprise Model 



Here's your chance to work from the original 
drawings of the world's greatest racing yacht 



By W. STARLING lil RGESS 

Designer oj the America's Cup Defender "Enterprise" 



As I HAVE received countless requests 
/% for plans from which to construct a 
/ % model of Enterprise, it gives me 
great pleasure that, with the con- 
sent of Mr. \'anderbilt. I am able to place 
simplified reproductions of the original 
drawings before the many ship 
model makers who read 
Popular Sciknce MfiNXHLY. 

In building a model, it will 
be necessary tirst to decide 
upon a convenient reduction 
scale. Five such scales and the 
corresponding dimensions for 
the completed model are 
given in the table at the 
top of the ne.\t page. 
The hull can be built 
by the common "bread 
and butter"' method 
of lifts, the sizes of 

Enterprise — a yacht 
that has caught the 
fancy of model mak- 
ers the world over. 




these lifts being obtained 
from the half-breadth plan. 
Cut away the e.xtra stock 
on the glued-up hull care- 
fully, testing the shape, from 
time to time, with card- 
board templates made from 
the lines given in the body 
plan. In studying the half- 
breadth and body plans, you 
will note that some of the 
original water lines and sta- 
tion points have been omit- 
ted. This was done for clear- 
ness. 

For a sailing model, a deep 
fin keel having a large lead 
bulb on the bottom will be 
necessary. The weight of 
this can be obtained by 
e.\pcrimenting with the com- 
pleted hull, placing sufficient 
weight on the hull to sink 
it down in the water to the 
load water line. 

While the drawings show 
the sails and rigging as they 
appeared on Enterprise, 
they can be altered easily to 
meet the requirements of a 
sailing model. For instance, 
if a jib. topsail, and staysail 
are used, it will be best if 
they are made narrower so 




There's a story back of this article. The editor knew that many 
readers would be eager to build a model of Enterprise, but yacht- 
ing men to whom he turned for information were amused at the 
idea of publishing the authentic lines of the yacht so soon 
after her victory. It wasn't done — at least, it hadn't been 
in all the history of the Cup Races. So the editor went 
directly to the designer himself with a plea on behalf of 
model makers. And, precedent or no precedent, Mr. 
Burgess was willing to write the article himself. 
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that each sail will swing 
free of the luff side of the 
sail directly aft of it when 
a tack is being made. A 
boom also should be added 
at the foot of each head 
sail. Of course, as is the 
practice on many sailing 
models, a single jib may 
be used. 

Aside from her metal 
mast, probably the most 
radical and universally 
talked of feature on Enter- 
prise was her triangular 
section, sliding-foot boom. 
Although it would probably 
be difficult to incorporate 
this sliding arrangement on 
a sailing model, the trian- 
gular section can be 
retained. 

As is customary on a 
sailing model, the main 
sheet should be rigged to 
the udder in order to effect 
a semiautomatic control of 
both rudder and mainsail 
and an adjustable and convenient means 
for belaying the sheets should be supplied. 

As to the deck fittings, these are shown 
in the drawings. However, on a sailing 
model it may be well to omit many of 
these. 

Enterprise is painted white above the 
water line and left unpainted below. Since 
the hull was fabricated from bronze plates, 
this effect can be simulated on a model 
by painting the hull white above the water 
line and bronze below. Enterprise has no 
boot topping. The spars and the boom 
are white. 

In order to make the model more real- 




The body plan arranged for easy enlargement to the scale 
you wish to use. Each colored square represents 2 by 2 ft. 



islic, scribe lines along the 
deck for the planking. 

As an additional courtesy, 
Mr. Burgess KiU have blue- 
prints made up from his orig- 
inal drawings jar those who 
are willing to defray the cost, 
which he estimates at ?io 
(two blueprints jo by 6o in. 
and one i6 by 21 in.). 

Detailed instructions on 
model yacht building will be 
found in the book "Build a 
Winning Model Yacht" by 
Thomas Moore. See also the 
"Home Workshop Manual." 



Chart to Aid in Choosing 
a Scale for Your Model 



L.W.L. 



Scale in 
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L.W.L. 
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Sail Plan 



Sail plan of Enterprise with scale in feet. From this you 
can make a full size layout to the scale of your own model. 




Drawings of the hull traced in somewhat simplified form from the designer's original plans, with a scale 
in feet. For convenient reference, the body plan (given larger at top of the page) has been repeated. 
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Stagecoach Cut in Sheet Aluminum 
Ornaments This Radio Lamp 



The stagecoach silhouette is mounted in 
front of an illuminated sheet of ground glass. 

THE stapecoach model silhouette lamp 
illustrated is an original and most 
attractive ornament for use on a 
radio cabinet, mantel, or console table. 

The silhouette, which is 7j/j in. long, 
was cut from 3/32 in. thick aluminum. 
The design was taken from a previous 
article by J. \V. Bollinger on weather 
vanes (P. S. M., Nov. '30. p. 94). I made 
a photographic copy of the required size 
from the drawing in the magazine and 
glued it on the aluminum. After all the cut- 
ting had been finished, the paper was 
soaked off in hot water, and the edges of 
the metal were smoothed with a file. 




The base block is lOJ^ in. long. The 
glass for the lamp, which was ground to 
make it nontransparent, is J4-'n- plate with 
a li-in. bevel. Of course, the glass could 
be any shape or size desired. Both glass 
and silhouette are set in slots in the base. 

When completed, the wooden stand and 
the silhouette were given three or four 
coats of copper bronze. A small golden 
glow bulb with an intermediate size base 
furnishes the light. — James W. Blair. 

Copies of the November, 1930, issue can 
be obtained from the Subscription Depart- 
ment for twenty- five cents. 




Top view of the lamp with dimensions, which, 
however, are offered merely as a suggestion. 



How to Make a Handy Pipe Rack 
for Your Reading Table 




MOST pipe racks are 
designed to hang on 
the wall, but here is 
one that will stand on the 
table near your chair, where 
you can reach it easily with- 
out having to get up. 

While any wood may be 
used, a fine cabinet hard- 
wood is to be preferred. A 
piece \'A by 1'4 by 10>1 
in. is required for the top of 



s" 4-1 -i z'i — 4-1— 4« a' I ( ■ I 'Jfi 




Front, top, and end views of the rack, and 
one of the turnings drawn to a larger scale. 



the rack. Make a template to the form 
of the side view, as shown, and trace it on 
the stock. With a fret or coping saw, cut 
out the form. Then locate the centers of 
the si.x holes and bore them with a %-in. 
bit. The small edge molding is now worked 
out carefully by hand. 

The two small standards arc next turned 
and sandpapered while still in the lathe. 
If a lathe is not available, tailored octag- 
onal standards can be made by hand with 
a plane. 

The platform is constructed from a 1 
by 3 by lOK* in- piece. On the top surface 
an edge molding like that on the top is 
repeated on all four sides. The si.x small 
recesses for the pipe bowls are cut with a 
gouge, the cuts being made from each side 
toward the center to prevent splitting. In 
sanding this piece, take care that the out- 



The advantage of a table-type pipe 
rack is that it can be kept within 
easy reach of your favorite chair. 



line of the trays, as well as the edging, is 
kept sharp. 

The rack is assembled with i;,2-in. 
brads driven through the bottom into the 
standards and 1-in. brads driven through 
the top. .\s hot carpenter's glue or a high- 
grade liquid glue is used in making all 
four joints, one brad through each will 
be found sufficient. Sink the heads into 
the wood with a nail .set ; and when the 
glue has hardened, remove all excess, and 
sandpaper carefully. Fill the nail holes 
with a prepared wood composition. 

The finish depends upon the wood used. 
For a good cabinet wood, it is sufticient to 
use a coat of stain, an application of wood 
filler if the grain is open, and one or two 
coats of varnish. Glue a piece of green 
felt on the bottom to prevent it from 
scratching the table top. — E. T. H. 
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For mwelty you 'II find it hard to match this 
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ir Walter Raleigh Desk Set 



Bij CIIAULKS HEllliKUT AI.DEU 




can go either on the beveled edge or on 
the top. It the brim of the hat shades the 
inscription, raise the hat on a small oval 
block about / t in. thick. Stain and varnish 
the top and lacquer the edges black and 
feet red before mounting the boot and hat. 

The saber is made of wood. The guard 
can be of sheet metal ; I used an aluminum 
cookie mold from the ten-cent store. 

Make the rocker-shaped blotter holder 
from wood and lacquer it black. On this 
is mounted the land-grant scroll, which is 
made from chamois skin and glued to the 
block. Burn a suitable inscription on the 



A novel and attractively colorful desk set which 
and pencil holder, rocker blotter, letter opener, 

THIS desk set is made up of the i)er- 
sonal effects of Sir Walter Raleigh 
in miniature — one of his boots, his 
hat, his saber, his cloak (with the 
Queen's footprint still on it ! ) and the land 
grant that was given to him in recogni- 
tion of his gallantry. 

The boot is cut from a 4 by 4 by 5 '/i in. 



includes an inkwell, pen 
and large desk blotter. 

block of soft white 
pine, spruce, or red- 
wood, or from a hard- 
wood if you choose. 
On the block, sketch 
the side, front, top, 
and bottom views of 
the boot and then drill 
a -H-in. diameter hole 




SILVER . . , 

CHAMOIS SMN SCROLL 



MAT (3 "mi oh) 




PAPER CUTTER 
BLADE 7%' LONS 
MAtlDLEZ^g 



Sketches showing the construction of the 
boot, hat, land-grant blotter, and saber. 



to within in. of the 
bottom. Xe.\t. remove 
as much of the waste slock as possible 
with a hand saw or hand saw and then 
carve the boot to shape with either a knife 
or chisels. 

The hat is made of two pieces as showii. 
Cut the crown or main part from a piece 
of 3 by 3 by 2J4 in. stock, and the brim 
from white pine -Ji or 1 in. thick. When 
the crown has been carved to shape, cut 
off the top, and drill and chisel a hole to 
take the glass inkwell. The top is pivoted 
on a short nail driven into the top of the 
lower part of the crown. The wrinkles on 
the brim and crown can be made with a 
round tile. 

Nail or screw the crown to the brim and 
then drill a slanting hole for the quill in 
one side of the brim. This plume or quill 
can be obtained in the ten-cent store. 

The base is a hoard 6.'4 by 14 in. with 
rounded corners and beveled edges. Drill 
a hole in the baseboard directly under the 
hole for the plume in the brim and in this 
insert a short cork. 

The feet on the base, which are made 
from the round ends of four clothespins, 
are glued in holes in the comers. Bum or 
write in India ink the inscription "Ye per- 
sonal effects of Sir Walter Raleigh"; this 



The boot and hat form the inkwell and pencil holder stand, the saber 
is the letter opener, and the land grant covers the rocker blotter. 



scroll and give the skin a coat of shellac, 
or shellac it tirst and then do the writing 
witli an indelible pencil. The blotter is 
held in place with thumb tacks. 

The last item is the desk blotter which 
resembles the cloak. This is made by cut- 
ting pieces of colored blotting paper as 
shown and gluing or pasting them together. ■ 
The Queen's footprint is then drawn on 
the cloak and colored with crayon. 

For the tassels on the hat and saber I 
used the silk cords from bridge tally cards. 



QUEEN ELIZABETH'S 
FOOTPRINT 



SIR WALTER 
RALEIGH'S 
CLOA^ 
(of COLORED 

BLOTTI NO PAPER 
I9'x 2i") 




How the colored blotting paper is glued 
together to form Sir Walter's famous cloak. 
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Folding Leather Coin Purse 



How to make a novel change pocketbook 
from a single piece of ''tooling calfskin ' 



liij V. C'l.AllKK HUCiHKS 



BECAUSE of the trick way in which 
it folds shut, a coin purse like that 
I illustrated has a greater appeal for 
most men and boys than the more 
conventional types. It is practical, too, 
being easy to open and close, yet never 
falling open unexpectedly when in the 
pocket. Besides, it can be made highly or- 
namental with tooled or embossed designs. 

In the accompanying sketches are given 
the layouts for both a six- and an eight- 
sided purse, and others with live or ten 
sides may be constructed just as easily. 
In the case of an eight-sided purse, an 
octagon is first drawn on paper with com- 
pass and rule. If this octagon is inscribed 
in a 3-in. circle, the purse will be a good 
size. The pattern is then completed as 
indicated, and the paper cut out and folded. 

The leather should be what is known as 
"tooling calf." A piece 7 in. square or 7 in. 
in diameter will be large enough. Transfer 
the pattern to it and cut it out carefully. 

The designs are the next 
consideration. That for the 
large flat area on the back of 
the purse may be traced on 
thin paper from the full size 
detail and transferred from 
the paper to the leather or to 
a piece of battleship linoleum, 
depending upon whether the 
design is to be tooled with a 
blunt, round awl or embossed 
by means of a linoleum die as 
described in previous articles 
in this series (P. S. M., Xov. 
'29, p. 102; Dec. "29, p. 100; 
Jan. '30, p. 100; etc.). In 
either case, the design should 
stand out in bold relief against 
a stippled background. The 
stippling may be done with 
the point of a hollow nail set, 
dot by dot, or with a stippling 
punch made by grooving the 
end of a nail. 

The ornamentation on the 
ears or points of the purse 



should correspond in style and execution 
with the main design on the back. A sam- 
ple design is given full size in order that 
it may be traced directly. 

If the leather is a little stiff or thick, 
the lines for folding may have to be 
thinned or grooved a trifle with the point 
of a knife. By dampening the purse 
slightly and leaving it overnight under a 
light weight, it will become well creased. 

The leather may be left entirely in its 
natural color or the stip- 
pled background of the or- 
namented portions may be 
toned with some light color 
by the methods described 
in former articles. In either 
case the surface should be 
given a wax finish with 
cither shoe dressing or 
floor wax. This will pre- 
serve the leather and bring 
out its natural beauty. 






The steps in laying out a six- or an eight-pointed purse 
with a compass and straightedge. A completed purse. 



If a design is to be embossed on 

the back of the coin purse, the die 
can be made by carving the pattern 
on the face of a piece of linoleum. 
Below: Putting the die in place. 



A full size layout for the back and ears 
according to the design suggested above. 



Do You Play Golfi" 

Yes? Thenit'sabouttimetorepair 
those pet golf sticks. If you are 
in doubt as to what to do and 
how to do it, don't fail to read an 
article on this subject by Alex 
Morrison, noted authority on golf 
technique, which is scheduled to 
appear in the April, 1931, issue. 
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"Fast and stable — results in rough 
water, very good/' was the laconic 
way in which Mr. Jackson summed 
up a rigorous test of his new 
racer. He is a naval architect and 
for the past four years has 
specialized in the design of 
hydroplanes for many prominent 
outboard-motor racing drivers. 



gasily 



Built Outboard jDacer 



A streamlined hydroplane of improved 
design which can be constructed by 
beginners at a surprisingly low cost 



WII-IJAM .TACKSON 



SPEED, stability, strength, and sim- 
plicity of construction are the out- 
standing features of this outboard 
racing moiorboat. It is a racer such 
as every outboard enthusiast wishes he 
owned whenever he sees a regatta and 
hears the full-throated roar of the boats as 
they tear across the starting line. So fast, 
indeed, is this boat that it provides the 
thrill of an airplane without the hazards. 

The streamlining of the hull gives the 
boat increased sjieed; at the same time, 
the sides are built at such an angle that 



racing in Classes B and C, 150 lb. being 
the minimum in these classes. If a canvas 
deck is used instead of the wooden deck, 
the weight of the hull will be less than 
ISO lb., making the boat eligible for 
Class A only. Amateurs who are beginners 
race in Division 1, while those who have 
competed in fifteen or more heats or races 
must enter in Division 2. 

The amateur with little or no boat build- 
ing ex[x;rience can construct this boat, but 
it will be necessary for him to study the 
plans and the bill of materials carefully. 




Completed, the racer presents 
a bulletlike appearance that 
is indicative of its performance. 



the danger of capsizing is reduced. The 
racer has been thoroughly testetl with a 
very powerful "pepped-up" motor to be 
certain that the construction would entiure 
with the lower powered motor for which 
it is intended. It is designed for a "B" or 
"C" motor, although it may be used with 
a "D" motor. 

With "B" and "C" motors a speed in 
the neighborhood of 40 miles an hour may 
be confidently e.xpected, and with a "D" 
motor a speed well over 40 miles, provided 
conditions are e.xaclly right. The author 
cannot guarantee this ix'rformance. but 
from the showing made by his own boat 
and from long experience in racing, he 
feels that record speeds are within the 
reach of anyone who will take sufficient 
pains with the conslruction of the hull 
and will see that his motor is operating at 
its highest efficiency. 

Complete with steering gear, the boat 
weighs 156 lb. This makes it eligible for 



Two blueprints also have been prepared, 
which will be found of great help; they 
contain drawings on a large scale and are 
much easier to follow than the necessarily 
small illustrations accompanying this arti- 
cle. To obtain them, send 50 cents for 
PoHULAR SciENXE Mo.NTHLv Blueprints 
Nos. 12S and 129 (see page 117). 

A small kit of woodworking tools is suffi- 
cient for the work, but as many of the 
pieces must be held temporarily in place 
with clamps, it is necessary to have about 
eight 6-in. C-clamps. As to materials, 
these can be obtained for approximately 
twenty-five dollars; at least, that is what 
they cost the writer. 

The first thing to make is the form upon 
which the boat is built. The plans give 
complete details of this form, which can 
be sawn out of pine or any lumber avail- 
able. It is a good idea to attach legs to 
this piece, as it makes an excellent support 
for the hull (see photograph below). 
Before constructing the frames, we must 
first draw each of them full 
size on heavy building 
pajier. Fold the paper in 
the middle and draw half 
of the frame as shown on 
the plans. Go over the 
lines w-ith a toothed wheel 
or use any other conven- 
ient method of transfer- 
ring them to the other half ; 



Laying out the parts for one 
of the frames by placing the 
stock over a full size pattern. 



The construction of the 
hull is begun by clamp- 
ing the keel pieces and 
frames in place on a 
wooden form (see draw- 
ing, page 93). Notice 
convenient method of 
supporting the form by 
providing it with legs. 




Cu^ : aterial 
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then, when the paper is unfolded, you 
will have a pattern of the whole frame. 
To transfer this outline to the boards, 
mark the lines of the pattern on the wood 
with the toothed wheel. 

Cut out all bottom members first. 
Studying the plans, you will find that the 
bottom members of frames Nos. 8, llA, 7, 
63/', and 6 are alike. 

To assemble the side members of each 



the form temporarily. Lay a 
light batten along the side mem- 
bers and mark the bevels on the 
frames. When the frames are 
beveled, fasten the keel to each 
with two lj4-in. No. 8 screws. 
After the frames are secured 



Before applying planking, smooth 
all projecting joints with a plane. 





frame with the bottom members, lay the 
pieces on the paper pattern so as to con- 
form to the outline and fasten them 
together with two hy \% in. carriage 
bolts. 

When the transom and frames are 
assembled, lay ihcm in their resj^ctive 
places on the form. Cut the keel pieces 
to the proper lengths and clamp them to 



The author at work putting 
the chine piece in place 
along the sides of the hull 



Rear view of the completed 
frame showingthc tailboards, 
well boards, and motor board. 





Assembly drawings of the completed frame and details of the form, fin, braces, frames, and motor board. The work of con- 
structing this racer can be made easier through the use of the larger drawings included on Blueprints Nos. 128 and 129. 
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to the keel, tack strips from the floor to 
the transom and step so as to hold the 
frames level with each other. Also fasten 
strips to hold the step and the transom 
square. The stem is now fastened to the 
end of the keel with two l>'4-in. No. 8 
screws. 

Bevel the rear chines as shown in the 
drawings and fasten them to each frame 
with one 1-M-in. No. 8 screw. Fasten the 
forward chines without beveling, as these 
chines can be beveled after the framework 
is finished. Drive the screws which secure 
the chines first on one side, then on the 
other, because to fasten one whole side 
would pull the boat out of shaix'. Bevel 
the keel on the end and fasten the chines 



to the keel with two iM-i"- No. 8 screws. 

We are now ready to attach the tail- 
board and well board. The side of the 
motor board is liberally coated with marine 
glue where the joint is to be made, and 
cloth is laid on the glued surface. Then 
each well board is fastened to the motor 
board with seven 1^'4-in- No. 8 screws. 

The tailboards are now fastened to the 
well boards. Glue the joints, lay the cloth 
on the glued surface, and fasten with 
five l)4-in. No. 8 screws. Cut a notch 
for the chine halfway through the tail- 
board, and fasten the chine to the tail- 
board with one 1-34-in. No. 8 screw. 

Cut a notch halfway into the tailboard 
for the sheer batten, sometimes referred 



to as the inwale; and fasten the sheer 
batten to each of the frames and to the 
stem with one No. 8 brass screw 

driven into each part. 

The completed frame is now trimmed 
and faired. 

How to apply the side and bottom 
planks and either a canvas or a wooden 
deck will be told in the April issue. 

If you encounter any problems in the 
construction of the boat thus far, Mr. 
Jackson will endeavor to answer your 
questions, provided you inclose a stamped, 
self -addressed envelope. Be as brief and 
definite as possible and address him in 
care of this magazine. 



LIST OF MATERIALS 



Form, 2 by 10 in. by 10 ft., any rouuh 
lumber. 

Planking, S/16 by 8 in., mahoKany, 
white cedar, red cedar, pine, or 
cypress. For side planks, 2 pes. 12 
ft.; bottom planks, 2 pes. 12 ft., 2 pes. 
10 ft., and 2 pes. 8 ft. 

Decking, ]/^ by 10 in., mahogany or 
cedar. 

Coaming, 2 pes. jn by 6 in. by 4 ft., 

mahogany or spruce. 
Floor boards, S pes. js by 3 in. by 4 ft., 

spruce or yellow pine. 
Stringers, 2 pes. Y4 by i in. by 6>'> ft., 

spruce or yellow pine. 
Transom and tailboard, 1 pc. V/> by 6 



in. by 14 ft., mahogany or spruce. 
Well boards, 1 pc. 10 in. by 3 ft., 

mahogany or spruce. 
Motor board, 1 pc. V/j by 12 by 16 in., 

mahogany or spruce. 
Keel, 1 pc. by 2 in. by 10 ft., mahog- 
any or spruce. 
Chines, 2 pes. by 1}4 in. by 5 ft.; 

forward chines, 2 pes. •)4 by 1 in. by 

7 ft., mahogany or spruce. 
Battens, 4 pes. by V/. in. by 10 ft., 

mahogany or spruce. 
Sheer batten, 2 pes. by l^'s in. by 

12 ft., mahogany or spruce. 
Deck batten, S pes. 14 by V/\ in. |jy 10 

ft., mahogany or spruce. 



Ribs, 1 pc. .}4 by 12 in. by 12 ft., 

mahogany or spruce. 
Deck beams, 1 pc. y!^ by 12 in. by 8 ft., 

mahogany or spruce. 
7 gross 1-in. No. 6 F. H. brass screws; 

6 dozen I Vj in. No. 8 F. H. brass 

screws; 2 dozen 1^ in. No. 8 F. H. 

brass screws. 
48 — J4 by l-H in. carriage bolts; 12 — Yn 

by ili in. carriage bolts. 
J4 lb. 1-in. copper clinch nails; J-4 11). 

•>i-in. copper clinch nails. 

1 quart "C" quality marine glue. 

2 pes. in. by 2 ft. steel tubing. 
1 fin about 5 by 9 in. 

Paint, varnish, strips of cloth, etc. 



Heart-Shaped Box for Trinkets 



IF YOU like to do work that is out of 
the ordinary, you will enjoy making 
the heart-shaped trinket box illus- 
trated. Besides being an attractive and 
interesting project, it is inexpensive, since 
scrap pieces of mahogany, walnut, or other 
hardwood serves as the stock. 

The body of the box is glued up from 
1%-in. blocks of wood and cut to shape 
on the band saw. In cutting the blocks, 
care should be exercised to keep them 



square; this will save time when gluing 
them together. 

When the blocks are finished to size, put 
them in position as shown in the drawing 
and clamp them tightly together. Then use 
a paper pattern to mark the shape, both 
inside and out. This done, take off the 
clamp or hand screw and glue the blocks 
together, the four top layers in one sec- 






PATTERN IN pIaCC ON BLOCKS 









— ^ — 



How the blocks are glued together to form 
the sides of the box. Rear view of the box. 



Closed, the trinket box gives the appearance 
of having been shaped from a single block. 



tion and the bottom three in another. 
While waiting for the glue to dry, cut the 
top and bottom pieces to shape. In the 
writer's box these were cut from one piece 
so that they both had a knot in the center, 
giving the finished box the appearance of 
being carved from a solid block of wood. 

When the glue dries, the two sections 
are ready to be band-sawed to shape. Then 
the sections are glued together and, after 
the glue dries, are smoothed to the line 
with plane, rasp, and sandpaper. At this 
point finish the inside. 

Next, glue the top and bottom in place 



On the dresser, the box forms an appropriate 
little depository for jewels and keepsakes. 

with the grain running in the same direc- 
tion as the heart points. Smooth off the 
edges and draw a line 11/16 in. from the 
top all around. Using a hack saw and fol- 
lowing this line, cut clear through to sepa- 
rate the top from the bottom. 

In placing the hinges, fasten them to 
the bottom half first, each with one screw, 
and then fasten one hinge in place on the 
top with a single screw. Test the box to 
see that it closes and then drive the 
remaining screws. 

The box illustrated was French pol- 
ished, although three coats of shellac well 
sanded and then a finishing polish with 
wax will serve. — L. M. Curtis, Jr. 
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THE CHEVROLET SIX EXGINE 

has many features of design 
unusual in a low-prieed ear 



IE 




If joii are intcrcsttui in the 
mechanical side of motor cars — 
lift the liuud of the new Chevro- 
let. You will find a numher of 
very interesting features in 
the engine of this ear — many 
points unusual for a ear so low in price. 

To begin with. Chevrolet pioneered the Six among ears of 
the low-price field — and tfMlay's motor brings out the full 
possibilities of this principle. It develops 50 horsepower 
at about 2600 r. p. m. and combines this power with marked 
smoothness, quietness and economy of operation. 

Further contributions to smooth performance are made 
by the Chevrolet crankshaft, and the construction of the 
cylinder block. The crankshaft is unusually heavy, weigh- 
ing 48 pounds. A simple but eireclive harmonic balancer 
adds to the eflfieiency of its operation. And the cylinder 
block is made stronger by the use of strong ribbing re- 
inforcements. In fact, so cfTicicnt is this new construction 



that a 40 per cent increase in rigidity has been obtained 
with only a IV^ per cent increase! in weight. 

The Chevrolet motor reveals many inii>ortant advance- 
ments that have a direct bearing on other phases of the 
ear's performance. An accelerating pump provides extra 
power when needed. A hot spot manifold assists in quick 
starting. A combination air cleaner and flame arrester 
cleans all air that goes to the cylinder walls and protects 
against engine back-fire. A crankcase ventilator removes 
gas fumes from the crankcase. A steel ring has been added 
to the fly-wheel to provide longer life and smooth, easy 
engagement of the starting motor. The special design of 
the Chevrolet combustion chamber permits high com- 
pression with ordinary fuels, and results in unusually 
high gasuliiic mileage. 

Every man who knows engineering will appreciate the 
(fuality and advancement represented by this new Chev- 
rolet power plant. It sets a new engineering standard for 
cars in the low-price field. 



Chevrolet prices ran/se from $475 to $650, f. o. h. Flint, Mich., Special equipment extra 
Chevrolet Motor Company, Detroit, IVIicbigan, Division of General Motors Corporation 

NEW CHEVROLET SIX 

The Great American Value 
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With this inexpensive photographic outfit you can 

Make Your Own Enlargements 



E\'ERY camera own- 
er has wished at 
limes for enlarge- 
ments of some of his 
pictures. Enlargements 
made commercially are, of course, expen- 
sive, and enlarging cameras are almost 
prohibitive in price, but an enlarger that 
will produce perfect [jictures can be made 
with no other materials than a small 
amount of pine or other soft lumber, two 
lOO-watt lamps, a pair of -js-in. wing nuts 
and bolts, and the camera with which the 
pictures are taken. 

The outfit shown here is designed to 
make pictures 11 by 14 in. and delivers 
its light by indirect illumination. First 
make the lamp box of ^-in. stock and 
cut a central hole }/(^ in. larger all around 
than the film size oLJiie^camera; that is, 
for a 2^4 by 3!4 in. film cut a 2'/. by 3'/. 
in. hole. Cut holes for the lamp sockets 
and hold the sockets in place with cleats 
as shown. Leave the top uncovered until 
the last, and give the inside three coats of 
flat white paint. 

A sheet of glass of convenient size is 
placed over the film opening on the inside ; 
its function is to maintain a dead air 
space between the inside of the box and 
the film to prevent overheating. 

Next make the film-holding frame of 
%-in. stock \ 'A in. wide; this should have 
an opening 214 by 3>4 in., or whatever the 
size of the film is. Two small rabbeted 
cleats are prepared and glued and brad- 
ded to the outside as shown so that two 
sheets of glass with the film between may 
be slid into position over the opening. A 
Strip of wood or cardboard is glued 
against one end of the cleats to prevent 



EVERETT EAMES 



the film and glass 
from sliding through. 
The completed frame 
is then held snugly 
against the opening in 
the box with four screws. 

The sujTiiort for the camera and 
light box is what amounts to a box 
with one side and the bottom o|ien and 
with a rectangular hole in the toj) 
through which the camera bellows can 
pass. On the upper side of this box is 
mounted a three-sided support for the 





The enlarging machine ready for use with the 
paper and mat in place on the movable board. 



ASS PLATE TO 5H0TECT 
CILM F»OM MEAT 
" LAMPS 




NONTIPPINO 
BASE CLtAT 



The front view of the enlarging outBt brolcen away in three places to save space, and sketches 
showing the construction of the lamp box, film-holding frame, camera support and main frame. 



Photography is much 
more fun if you have 
facilities for making 
your enlargements. 



light box with a strij) of sheet iron or brass 
arranged as shown in the drawings to cen- 
ter the light box over the camera. Note 
particularly that the film frame is set 
directly over this support and both must 
have the same outside dimensions. 

To the sides of the camera-holding bo.x 
or platform are screwed 2 by % in. by 3 
ft. strips. There are two of these on each 
side set 7/16 in. apart. These pieces, in 
turn, are attached to two boards that reach 
to the base, as indicated in the drawings. 

The sliding board for holding the paper 
is made of Ji<-in. stock and varnished to 
prevent warping. Recesses are chiseled in 
the underside ^o receive the heads of the 
bolts, which are then secured by brads 
driven into the board and bent over. 

The entire outfit should be painted a 
flat black, and the two lamp sockets con- 
nected to a single cord and plug. A supply 
of cardboard mats of various sizes should 
be prepared, and a stock of bromide paper 
laid in. 

To operate, remove the back of the 
camera and set it in the position shown in 
the photograph. Place the film between 
the two sheets of glass and insert it in the 
film frame face down. Then turn on the 
lights and focus by raising or lowering the 
board. Make the fine adjustment for sharp 
focus by racking the camera bellows up 
or down as required. 

To make 11 by 14 in. enlargements, lay 
another board about 13 by 16 in. across 
the sliding board. In printing large pic- 
tures, it should be remembered that the 
amount of light used is constant. When it 
is spread over an 11 by 14 in. surface, the 
time required to print will be much longer 
than if a 5 by 7 in. print is being made. 
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Let^s Look Through the New 

GOODELL.PRATT CATALOG 



A TREASURE BOOK OF TOOL VALUES 
FOR THE HOME WORKSHOP OWNER" 



416 PAGES 



HERE ARE 10 OF THE TOOLS 





No. 2R Micrometer Cj(i|Mr. 

Easy on^-Hjnd ojierjttoM of 
ratcher stop McJsu'es b\' 
001' from 0 to I ' Accuracy 
urKondirionally guaranteed 
List price $10 00 




No. 923 Hjck i»w Frame. 

Adjustable. 8' to Made 
of vcrv Hard zrjdc of ilcd 
Buffed nickel finish. List 
price, including 2 Coodell- 
Prart 10' Blades $1.20 



No. 161 Vite. All parts care- 
fully fitted to assure easy 
operation Width of jaws. 
2'. Weight. 3 3 3 lbs 
Ust price $2.40 



No.35Combin«tion Square. 

An .KCv-'-.jfo hr^sU finished 

square 12' blade etched 
iTrjduation level in beam 
Lst price 3>-80 




No. SUA S<r«w Drivtf. 

Automatic, spiral ratchet 
Provided with three tetn- 

pcred and polished steel 
blades Length extended. 
19 7/8' List price - -53 10 



No. 1 ClaM CyHcr. The 

origirvit turret head glass 
cutter Six tested cutter 
wheels mounted on hard- 
ened shafts of turret. List 
price 35c 




> 



No. 7010 Ratcket Btl Irae*. 

Heavy steel 10' sweep Ball 
bearing steel clad head. 
Nickel-plated and buffed. 
List price $3.70 




No. 188 Automatic Drill. 

Molded bakclile handle 
contains eight sizes of drill 
points- Strongly built, handy 
and easy to use. 
List price $1.40 



No. 6S5 Hand Drill. A good 
capacity drill Malleable 
fraffte. cut gears. 3 Jaw 
chuck for round shanks 
List price $1.45 



Wc will giddly send you a h«ndy pocket size of the new GoodclU 
Pr«lt c«t«lo3 upon receipt of 



10c 



IN STAMPS 




Goodell-Pratt Company 



No. 1051 C<n<ral Pur- 
POM Electric Drill. Lighr. 
powerful. Trouble proo*. 
Built for 110 or 220 volts. 
List price $24,00 




GREENFIELD .... MASSACHUSETTS 

New York, 107 Lafayette St. Chicaso, 38 North Clinton St 

London, 127 Queen Victoria St. 



This-Msl on an advertisement in POPULAR SCIENCE MONTHLY sisnifies the approval of the INSTITITTE OF STANDARDS. See page 8. 
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esilvering Mirrors 
at Home 



The process is neither 
difficult nor expensive 
if you use the correct 
formula and exercise a 
moderate amount of care 



D. C. 



By 

MARSHALL 




ItiAtntrfnr, S7inp Prpni'ttnrnt. 
Manhnltnn .lunitir Iliph Srlinnl, 
Mnnhntt'tn, Knnmit 



If interrupted after cleaning the glass, lay it in the 
tray and cover it temporarily with distilled water. 



R ESILVERING a mirror can be done 
by any home worker who uses 
reasonable care and sees that abso- 
lute cleanliness prevails in ever>' stage of 
the process. The equipment needed is 
limited in both cost and amount, and no 
part of the operation requires exceptional 
skill. 

The first step is the preparation of the 
solutions. Since the principal chemicals 
must be weighed accurately in grains, I 
shall list exactly what is needed so that 
the purchaser can have them weighed at 
the drug store or chemical supply house 
where they are bought. All must be pure 
and of the highest grade — that is, desig- 
nated as c. p, (chemically purej. The list 
is as follows: 



Nitrate of silver 
Nitrate of Eilvir 
Rochelle salts 
Nitrate of silver 
Rochelle salts 
Nitrate of silver 
Stronpest ammonia 
Nitric acid 
Distilled water 



306 grains 
250 grains 
06 grains 
06 grains 
144 grains 
06 grains 
1 ounce 
4 ounces 
4 Rallons 



In preparing the solutions, place the 306 
grains of silver nitrate in a glass or gradu- 
ate and dissolve it in about 3 ounces of 
distilled water. To this solution add the 
strong ammonia drop by drop and watch 




The prepared solutions can be kept in stoppered one- 
gallon bottles. Notice the oilcloth tray in foreground. 



(he reaction. The solution will become 
muddy and then it will gradually clear, 
and the ammonia must be added until it is 
just clear. The next step is to dissolve 250 
grains of silver nitrate in 16 ounces of 
distilled water. When it is completely dis- 
solved, the two solutions are poured into 
a gallon bottle, and enough distilled water 
is added to make one gallon of solution. 
This bottle is labeled "Solution No. 1."' 
Solution No. 2 is now prepared. One 
half gallon of distilled water is placed in a 
porcelain lined vessel, and 96 grains of 
Rochelle salts are dissolved in this. It is 
then allowed to boil vigorously for one 
minute, after which Q6 grains of nitrate 
of silver are added, this amount having 
been previously dissolved in 3 ounces of 
distilled water. The combined solution is 
then boiled ten minutes, cooled, and filtered 
into a half-gallon bottle, and the bottle is 
filled up with distilled water to make a 
full half gallon. 

Solution No. 3 is prepared in exactly the 
same way as No. 2 except that the quan- 
tity of Rochelle salts used is 144 grains, 
with 96 grains of silver nitrate. These 
solutions must not be allowed to touch 
your hands; indeed, it is a good idea to 
wear rubber gloves. If by accident you do 
stain your hands with the silver nitrate, 
the marks can be removed with hot hypo- 
sulphite of soda (hypoj provided the 
cleansing is done immediately. 

The second step is the prep- 
aration of the tray for holding 
the mirror. Place a piece of 
oilcloth on a flat table top and 
lay the mirror on the oilcloth 
so that there will be an edge 
protruding on all sides. Place 
strips of wood under the oil- 
cloth around the edge of the 
mirror so as to form a tray to 
hold the silvering solution. 

The preparation of the glass 
is the third step in the process. 
Mirrors are of two kinds, the 
older type which is not painted 
on the back and the modem 
type which has a coat of paint 
over the silver to protect it. If 
the mirror is of the first kind, 
the silvering may be dissolved 



with nitric acid applied on a swab made 
by winding absorbent cotton on the end 
of a glass rod. If it is the second type, the 
paint must be removed with varnish 
remover and then the silver dissolved with 
acid. Do not scratch the glass, for the 
slightest defect will be visible when the 
mirror is finished. The acid is washed off, 
and the glass is again washed with soda to 
remove any traces of grease that may be 
present. After this washing, the side to be 
silvered must not be touched with the 
fingers, as the oil of the skin will adhere 
to the glass and cause a spot in the silver. 
The glass now should be rinsed several 
times with clean water and finally with 
distilled water, and it should not be allowed 
to become dry. If you are interrupted, lay 
the mirror in the tray and cover it tem- 
porarily with distilled water. 

To silver the mirror take equal parts of 
solutions Nos. 1 and 2 and mix enough so 
that there will be 4 ounces for each square 
foot of gla.ss. As soon as they are mixed, 
pour the solution on the glass in the tray. 
Do not delay, for the silver starts to pre- 
cipitate out immediately. After the mi.xed 
solution has been on the glass for about 
thirty minutes, drain it off and wash 
away the sediment with running water. 
Then cover the glass with a solution com- 
posed of equal parts of Nos. 1 and 3 and 
allow it to remain for a like period. At the 
end of this time the glass is removed from 
the tray and washed with running water, 
after which it is set up to dr>'. When the 
silver is drj', it is ready for painting. 

To prepare the paint, take 1 pint tur- 
pentine asphaltum, 2 ounces damar var- 
nish, 2 ounces white lead, and 1 Yz ounces 
of turpentine. Dissolve the lead in the 
turpentine and after adding the other 
materials stir until all are thoroughly 
mi.xed. Apply with a soft hair brush. 



AN ALARM CLOCK THAT 
SHUTS ITSELF OFF 

THOSE who invariably awake at the 
first ring of an alarm clock and dislike 
having to fumble in the dark to turn it off 
can make the clock self-stopping in a very 
simple manner. This is done by taking 
advantage of the fact that any ordinary 
alarm clock will stop ringing if the alarm 
setting hand is turned forward a distance 
representing about half an hour on the dial. 

Having made 
this discover\', I 
soldered a strip of 
tin to the alarm 
setting handle in 
such a way that 
when the alarm 
goes off and the 
alarm-spring wind- 
ing key starts to 
unwind, the latter 
will strike the tin 
and pu.sh it around 
far enough to move 
the alarm setting 
hand the distance 
necessary to shut 
off the alarm. To make the action posi- 
tive and insure that the alarm winding key 
would not unscrew from its arbor, I sol- 
dered it, too, securely in place. 

This device stops the bell in about ten 
seconds. — H. Moore. 




Rear view of clock 
showing tin strip. 
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It s FUN 
to Make 

JOINTS 

and Build 

Things » » 

This book shows 
you HOW. . . and 
these saws help 
you CUT easier, 
quicker, better! 

© 



Or 



'nee you know how to make perfect-fitting joints by 
the easy methods shown in this new book, wood- 
working in your home shop will be twice as much fun 
— whether your hobby is making models, or building 
things for the house, garden and lawn. 




"400" and "ini ' .,ru Uu- nn. st ll.in^l S^iwa made. 
Silver Stcrl HL..l. a. r. rliition l!,iri.ll. <. 26'. Sli. 
Many otticr Atkins ILiiitl r.iiitimi; in price 

down lo $2.10 tor 111.- 'M' Junior .Mr. h.mi. . 



The bool< sives you a helpful course in 
joinery, by a veteran craftsman who shows you 
how to cut and fit all these joints — butt, coped, 
dado, dovetail, dowel, slued, halved, lapped, 
mitred, mortise- tenon, rabbet, splined, and 
others used in home shop work. 

And then he shows you how to use the 
joints in building an outfit for your shop, in- 
cluding d folding work-table, large bench, 
saw horse, tool-box seat and wall cabinet. 

Next, comes a feature no other book offers 
• — a complete "What to Make" reference list 
of job plans available to you from eight different 
sources. In it, he lists over 200 popu- 
lar projects, and tells just where to 
get the plans you want. It's a "gold 
mine" of Ideas for things to build. 




Nickeled steel adjustable frame, piiitol grip handle. 
Complete with Non- Breakable Blade, S2.S0. 



ATKINS 

CIRCULAR 
SAWS 




Then, he explains why all your cutting jobs 
can be done so much easier, quicker and better 
with "Silver Steel" Saws. And to help you 
check up your tool-kit, he shows fifty of the 
latest types of saws and saw tools suitable 
for the modern home shop. Thus, it is easy for 
you to pick the ones you need and then see 
them at your hardware store. 

^. , . f'ircular Rip. CroBs-Ciit and — - 

I hese are only four of the many valuable Mitre Saws for fast, accurate work on any machine. 
, , , , , , 8' rip €>r cro^cut saw, flat ground. $2.77. 8" liol- 

features in this 32-page home-workshop guide low ground No. 37 mitre saw. $4.28. 
book. No wonder thousands are sending for 
it every week! THREE large editions have 
been sold in less than six months! No home- 
crafting book like it for only a dime! 

Silver Steel Narrow Band Saws are made in any 
length for lioiiic shop machines. I 4' saw. $.U9l 
SEND FOR YOUR COPY NOW *-°^^ B^^lna' 35c each. 

JUST CUT OUT THE COUPON 




ATKINS 
GROOVER OR 
DADO HEADS 




E. C. ATKINS and Company (Est. 1857), 428 S. Illinois Street, Indianapolis, Ind. '^^^''^^llf^^^^^XU/S^ 

I enclose a dime for a copy of the new ATKINS Saw Book. (Please PRINT name, etc., below.) i^vengiMvrafrom'vs'^to'i^^^ 

' iNo. 2 set. 8' dia.CuU 1/8* to 6/8' grooves, $13.13. 



Name.— Street.. 

City Stale.... 



^Ask your local hardware dealer for the 

^ATKINS Silver Steel Sawt you want. If 

ihe does not have them, write us and we 
My Dealer is ,will see that you are supplied promptly. 

@ This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 
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New Ideas for Car Mechanics 



Brake Indicator Light Burns Only When Engine 
Runs — Easy Way to Wash Neglected Body Top 



Popular Science Monthly awards 

each month a prize of $10, in addition 
to regular space rates, for the best idea 
sent in for motorists. This month's 
prize goes to Archie Amos, Fort Wayne, 
Ind. (Figure 3). Contributions are 
requested from all auto mechanics. 



HERE is an emergency brake indicator 
light with a novel feature. The ordi- 
nary method of hooking up such a light 
has one serious defect. If you forget to 
tuni off the light when you leave the car. 
the light may run down your battery. 
By taking the current supply from the 
generator instead of from the battery 
wiring, the light will burn only while the 
motor is running and the emergency 
brake is set. The wiring is shown in 
Fig. 3. A jeweled radio indicator light 
or any other small light fastened to 
the dashboard of the car will serve 
the purpose. 

Locate the wire that comes from the 
generator and connects to the automatic 
cut-out. Make connection to this wire 
as shown. Since the voltage on the 
generator side of the line may rise 
above six volts, use a twelve-volt bulb 
or a fixed resistance in series with the 
six-volt one. 



Fig. 2 shows hose attached 
to long handled scrubbing 
brush and used for conven- 
ient cleaning of car top. 



DASH 




SWITCH, 




GENERATOR 



Fig. 3. Emergency brake indicator light, hooked 
to the generator, is on only when engine runs. 



WASHING AUTO TOPS 

Auto owners who take care of their 
own cars often neglect to clean the top. 
A simple solution of this problem is shown 
in Fig. 2. Take a wall brush and attach 
to the handle a short length of garden 
hose, binding it at several points with 
tire tape. Place a hose union at the 
handle and have the brush end of the 
hose a few inches from the head of 
the brush. No nozzle is necessary. 
When you want to clean the top 
fasten the brush to the end of the 
garden hose and turn on the water. 
A few sweeps of the brush and the job 
is easily and quickly done. 



TO EXHAUST MANIFOLD 




BOLTED FLANGES 
AND GASKET 



SET SCRtW 



Fig. 1. Set screw in exhaust pipe manifold 
union holds it tight and stops escape of gas. 

EXHAUST UNION CLAMP 

Ox MANY engines the union that holds 
the exhaust pipe to the exhaust mani- 
fold has a tendency to come loose. And 
when it does, the leaking gas makes an 
objectionable noise. Figure 1 shows a 
way to overcome the trouble. First screw 
the union as tight as you can get it. Then 
drill a hole through the shell and tap it 
for a set screw. Better still, run the set 
screw through the wall of the exhaust pipe. 



CLOTH HOLDS SCREW 

M.ANY useful ideas for holding screws 
so as to start them in hard-to-get-at 
places have appeared in Popular Science 
Monthly. Figure 4 shows one of the 
most ingenious tricks that we have 
described. First take an old rag, one that 
tears easily is best, and push the point 
of the screw through the cloth near the 
center. Next place the screw driver blade 
in the slot of the screw head and pull the 
cloth back over the blade with a twisting 
motion. The pull of the cloth will hold 
the screw in place on the end of the blade 
until you get it started in the thread. 
.After it has taken hold, pull the cloth over 
the head of the screw. 



CLOTH AROUND 
SCREW DRIVER 
AND HOLDING 
SCREW 




3CREW DRIVER READY TO BE WRAPPED 
AROUND WITH THE CLOTH 

Fig. 4. Screw pushed through a cloth can be 
held securely and threaded into hard places. 



SUITCASE CARRIER 

If your car is fitted with the mudguard 
bumpers now so popular, you can fit a 
carrier for a single suitcase or similar 
package as shown in Fig. 5. Most of these 
bumpers are of the double bar type and 
there is plenty of space for a board or 




BOARD OR PLANK 
LUGGA6E SUPPORT 



SPIKES 

Fig. 5. Bumpers will carry 
board to which suitcase can 
be strapped while on a trip. 



plank between the two bars as indicated. 
Temporarily, the board can be held in 
place with heavy nails driven in forward 
of the bumper bars. The top of the suit- 
case can be lashed to the spare tire. 

While this luggage carrier does not look 
as well as a commercial one, it will serve 
in an emergency. 
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NOW 



YOU CAN BUILD 



A BOAT... OR 
FIX A CHAIR 

with the strongest 
adhesive known. Casco 
Waterproof Glue — the same 
glue used by the largest boat 
builders, piano manufacturers 
and woodworking plants — is now 
available in smaller packages for home 
craftsmen, cabinet makers, carpenters 
everybody with something to be glued thatmust 
stay glued. Casco glues wood to wood, metal, glass, 
leather, cloth, paper — everything for everybody. 





TRADE MARK REG. U. S. I'AT. OFF. 



WATERPROOF .... PERMANENT 

Anything glued with Casco stays glued — permanently. Casco 
is so strong it will withstand a pulling pressure of over 3800 
lbs. per square inch on Hard Maple (U. S. Government Test). 
Neither heat nor moisture have any effect on a Casco Glue 
joint. It is so adhesive that it is used in the manufacture of 
laminated bowling pins— a test for glue if there ever was one. 

Whether you merely tinker about on minor home repair jobs; 
build complicated models; use tools as a hobby; or do cabinet 
work as a profession YOU CAN GLUE IT BETTER WITH 
CASCO — and glue it easier. Use it, and your most massive or 
delicate work will still be a credit to you year after year. 

Let MS send you a trial package 







Casco is a glue of a thousand 
uses. It fiWsevery gluing need. 
But don't take our word for 
it. See for yourself how easily 
it mixes in cold water, how 
strong, clean, practical and 
economical CASCO really is. 
Put it to any test you desire. 
For only 10c in stamps we will 
be glad to send you a liberal 



trial package of CASCO 
Waterproof Glue. With it you 
will receive a folder describing 
the many uses of CASCO on 
the work-bench, in the shop 
and around the home. Fill in 
the coupon at the right- 
NOW— including the name of 
your local hardware, paint 
or building supplies dealer. 



THE CASEIN MANUFACTURING COMPANY OF AMERICA, INC. 
205 East 42nd Street, New York City 



I*- 

THIS COUPON will brinft you a 
package of CASCO— the filue 
used by leadinfi manufac* 
turers of furniture, pianos, 
doors, aeropianps, raclnii shells, 
plywood — wherever surfaces 
must be f^lued for permanence. 

i 

I The Ca.>tcin Mfft. Co. of America, Inc. I'.s. 3-31> 

j 205 East 42nd Street, New York City. 

. Here is 10c In stamps (stamps only, please). Send me 

' your liberal trial packade of C.\SCO Waterproof Clue 

I together with the folder of CASCO'S many uses. 

' Name 

I 

I Street 

I City State 

I The name of my Hardware, Paint or Building Supplies 

' Dealer is: 

I 

I 
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Introducing Frank Bradley, expert craftsman, who shows a friend 

How to Make Mitered Joints 



It's too bad you can't visit 
Frank Bradley yourself. 
You'd enjoy it — and he 
would, too, because there is 
nothing he likes better than 
talking of home workshop 
matters in his basement shop. 
You'll appreciate his skill 
after reading this article 
and several others to follow. 




F 



By DONALD G. SAUNDERS 



"Please saw this board in half 
lengthwise," said Prank, "and 
joint both edges of each piece." 



RANK BRADLEY was working at 
his bench when the door of his home work- 
shop opened and in walked Russell, his 
next-door neighbor. 

"Frank. I'm up against it with another 
little problem," said Russell after the usual 
greeting. "Will you help me out?" 

"Surely, if I can," responded Frank 
cheerfully as he adjusted several boards 
he was gluing up, "but you'll have to wait 
just a minute until I get these clamps set." 

Waiting was no hardship for Russell or 
any other home workshop fan who had 
occasion to come to Frank's shop, for it 
was the en\-y of all the craftsmen in the 
neighborhood. Each hand tool had its 
place, and every machine was mounted 
with a thought for operating efficiency. 
The home workshop hobby, indeed, was 
a tradition in the Bradley family; even 
Frank's two young hopefuls, Doris and 
Jimmy, had their bench and tools and at 
this verj' moment were building a doll's 
house for a younger cousin. 

"All set," exclaimed Frank, as he placed 
the gluepot back on the heater. "What 
seems to be the trouble?" 

"VV'ell," began Russell, "every time Mil- 
dred saw your wife raise or lower a window- 
last summer without having to bother 
witVi adjustable inside screens, her soul 
was filled with envj', so I ordered the stock 
for making outside screens like yours, and 
it came today. The whole construction, 



so far as I can see, is just one miter joint 
after another. And I never made a miter 
joint in my life. " 

"A miter joint is easy enough to make 
if you start right." 

"But won't I need an iron miter box? I 
don't feel like spending twenty dollars for 
a tool that I may not use more than two 
or three times a year." 

"I'll lend you mine — '' 

"No. no." interrupted Russell hastily. 
"That isn't what I meant at all. I was 
wondering about the wooden miter boxes 
such as the old-timers used." 

■'They turned the trick all right," said 
Frank as he sharpened a pencil with a 
chisel, "and one would serve your purpose 
very well." 

"Then how shall I go about making 
one?" 

"Let me show you. It will take only a 
few minutes." 

Frank went to a corner in which were 
piled scraps of stock and selected a piece 
of pine about 1>4 by 2>4 — a dressed 
"two by three" — and a board -K in. thick 
and about 9 in. wide, both pieces being 
about 3 ft. long. 

"Please saw this board in half length- 
wise and joint both edges of each piece on 
the machines." Frank said. "They will 
make the sidepieces. Meanwhile I'll joint 
the bottom piece by hand." 

Both men went heartily to work and by 



the time the "zing" of the circular saw 
and the whirr of the jointer ceased, Frank 
had finished planing the bottom. Then 
Frank took the two sidepieces from Rus- 
sell and proceeded to nail them in place 
along the edges of the bottom piece. 

"I had guessed that far." said Russell. 
"My chief perplexity was how to lay out 
the cuts so that they would be exactly at 
forty-five degrees to the center line of the 
box." 

"Here's where your geometry will come 
in handy," laughed Frank as he took a 
steel framing square from its rack. "Let's 
place identical figures on each edge of the 
square, say eight, so that they coincide 
with the inside top edge of the backpiece 
— and keep the square about in the middle 
of the box. This gives us the angles, and 
all we have to do is to make two pencil 
marks across the top edge of each side- 
piece. Then we place the square on its 
edge in the box and mark from these lines 
to the bottom. We must make similar 
marks on the outside, too. What's hard 
about that?" 

"Nothing." admitted Russell. "I should 
have figured it out myself. I guess most 
folks forget their geometrj- if they don't 
use it." 

"The next thing," Frank went on, "is to 
make the cuts ver>' accurately. It is best 
to use the saw which is to be used with 
the miter box, but I have just filed my 
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M III! ons earn 

money with 

NICHOLSON 
FILES 



© 




USA. 



HOLDING their own in a 
mechanical world, milUons 
make money using Nicholson 
Files. 

The money paid to men who 
useNicholson Files undoubtedly 
is enough to buy the necessities 
of life for hundreds of families 
in this country — and some of 
the luxuries, too. 

Millions use Nicholson Files 
because these tools have dem- 
onstrated again and again their 
capacity for removing the great- 
est amount of stock with the 
least effort on the user's part 
and at the lowest filing cost. 
Your hardware or mill supply 
dealer carries Nicholson Files. 

NICHOLSON FILE COMPANY 

Providence, R. I., U. S. A, 



A FILE FOR EVERY PURPOSE 
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panel saw, so we can make the cuts with 
that." 

Frank made the first cut with the utmost 
care. 

"Bear in mind," he warned, "that you 
must never use anything but a sharp, 
smooth-cutting saw in a wooden miter box. 
Never force it. Let it run lightly or it may 
follow the grain of the wood and the cuts 
in the box will soon be destroyed." 

"Why make the box so long?" 

"Because when one cut becomes worn, 
others can be made as they are needed." 

"I see. Well, now I have 
this miter box the rest will be 
easy sailing — or will it?" he 
added hastily as he noticed 
Frank's quick look of amuse- 
ment. 

"You may be in for a sur- 
prise party when you nail your 
first miter joint." 

"It's not just driving nails, 
then?" 

Instead of replying, Frank 
walked over to the scrap corner 
and selected a piece about the 
size of the screen stock. From 
this he cut four pieces in the 
new miter box, each with one 
mitered end. 

"Now I want you to nail a 
miter joint together," he said, 
as he hung the saw on its peg. 
"Here is the vise, the hammer, 
and also some sixpenny finishing nails." 

Russell rather awkwardly placed one 
piece upright in the vise with the mitered 
end several inches above the bench top 
and made several attempts to drive the 
nails. Neither the nails nor the wood 
seemed to behave themselves. 

"Not so good." Russell confessed. 
"There must be a better way of doing it 
or the joint would not be used so com- 
monly." 

"There is," Frank assured him, as he 
picked up the other two mitered pieces. 
"First make one 
hole with a brad 
awl in the middle 
of one edge about 
three quarters of 
an inch from the 
end, and make two 
holes in the other 
piece. Notice that 
the single hole 
should go in 
straight while the 
two holes in the 
other piece slant in 
towards the center 
slightly to give the 



nails such a direction that they will not 
drive out of the side of the piece in the 
vise.'' 

"I can see the need of that now," admit- 
ted Will. 

Frank placed the piece with the single 
hole in it in the vise with the joint about 
level and quite close to the jaws to prevent 
any vibration. Then he entered two nails 
in the awl holes of the other piece and 
placed the mitered end on the piece in the 
vise. 

Picking up the hammer, he pointed out 




Russell had been watching carefully. 
"After all," was his comment, "the joint 
is about as simple as it looks when you 
go at it in the right way. After one or 
two attempts, I shall have no trouble," 

"Be sure to nail the joints in proper 
sequence," Frank said, "Two diagonally 
opposite joints should be nailed first — one 
side and one end, each pair making an L. 
Place the one-hole piece of one L in the 
vise and drive the nails as in the single 
joint. You will have to be careful in 
handling the frame, or the joints already 
nailed will be racked. If that 
happens, usually setting the 
nails again will remedy it," 

"I understand," said Russell. 
"Now, how is the middle cross- 
piece on the screen put in?'' 

"That should be squared off 
to the same length as the inside 
of the screen frame. Usually 
it is placed one inch above the 
center to cover the meeting rail 
of the upper sash and is fas- 
tened with tenpenny finishing 



Frank trued up the bottom piece by hand with 
his jointer plane and checked its squareness. 






Marking the vertical 
cuts with the square 
standing on its edge. 



"Not so good." confessed 
RusseU after he tried to 
nail the mitered joint in 
this manner, which is far 
from being the right way. 



The square was placed so that the 8-in, mark 
coincided with the inside top edge of the back. 

nails driven carefully through the sides." 

"I am certainly grateful," said Rus- 
sell. "What I have learned tonight will 
hold me until I get to stretching the wire 
screening." 

"Then come in again and I'll show you 
what little tricks I've found out about 
it," Frank promised as they said good-by. 

Another story about Frank Bradley and 
his home workshop will be published in 
an early issue. 




It takes experience even to make the holes 
for starting the nails in a workmanlike way. 



that the outer edge of the upper piece was 
set so that it extended J/g in. beyond the 
piece in the vise (as shown at the right). 

"This is the real trick in nailing a miter 
joint of this sort," he continued. "The 
upper piece must be held firmly with its 
faces Hush with those of the piece below. 
Drive one nail to draw the upper piece 
along the lower until both edges almost 
coincide. Drive the second nail nearly 
home; then drive both until the edges meet 
perfectly. Turn the joint around, placing 
the two-hole piece in the vise, and drive 
the single nail. When this is done, set all 
of the nails." 




Note how the upper piece is advanced beyond 
the lower piece about % in. as shown at A. 
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If this Housixig ever 
Breaks or Distorts 
we will replace it Free 

THE RIDOB TOCa^ 





You'll find this label on 
every RIIBCi{C> Wrench. 
It means the end of all 
bother and expense of hous- 
ing repairs. As the illus- 
tration belotv shows, even 
unreasonable abuse cannot 
break or iiarp this housing, 
a marked improvement in 
pipe wrench construction. 




DESIDES the unbreakable housing of the Pftl^ ^ jlE»Pipe Wrench, 
there are many other mcehanical advantages over old-style 
wrenchcM. There's the adjusting nut that turns freely in its open 

housing, even in 60" !<ize there's new performance in the jaws, 

no slipping or locking on a pipe, instant grip and let-go the 

replaceable heel jaw and the hook jaw that won't bend or break 

there's the useful accurate pipe scale on the hook jaw 

the stout I-beani handle that gives also new comfort to your hand, 
with special rubber grip for 10" and 14" sizes, and a handy hang-up 
hole in the end. Altogether, you'll find that this well-balanced, safe, 
powerful, long-life ^E^^SBE^ wrench will give you a new tool ex- 
perience — as it has several hundred thousand mechanics all over 
the country. 

Fur 20 cenIM Itf cover pottage and packing ire'lt tenit you a regular 6' ^[C^^ID 
tt^ renrtt. It itill thou: you t/ir mecliantcal advanlaget you'll fintt in larger fc>f fw-g^ f 
which you can obtain from your tlartltrare Dealer or Jobber, I'ge the cttuptin Iteloic. 

THE RIDGE TOOL COMPANY, ELYRIA, OHIO 
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PIPE TOOLS 

- The Riilue Tool Co., Elyria, Ohio — Endowed And 20 eentit (ilinicN ur Hlamp«) for ono 
1 litre lire alxi | 
RlOOtO Pipe I "'ff"'"' ^' Wt«t& Pi,K. Wrearh. 
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Thread era and ^ Nairn- 

Super •Wrenches — 
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Hints on Blanking Sheet Metal 




How to save handwork and dodge die 
expense when making duplicate parts 



By HENRY SIIVIOX 



BETTER SHOP '^lETHQPS 



w 



IS very 
number 



HILE a regular die is 
undoubtedly the best 
means of producing a 
shaf)c in sheet metal, it 
costly if only a small 
of parts — say anywhere 
from a few dozen to several hun- 
dred pieces — are to be made. 
Such small lots, indeed, often 
present ditficult problems, for 
they are apt to be excessively 
costly whichever way they are 
made — too expensive as to time 
if made by hand, and too expen- 
sive as to tools if made under the 
press. There are, however, ways 
to sidestep any trouble by the 
judicious use of several methods, 
which we shall discuss in this article. 

If the parts do not have to be extremely 
accurate as to shape and if the stock being 
used is fairly soft and moderately thick 
like those in the group of parts shown at 
A in Fig. 1, it is often possible to make 
a good cutting tool out of "shoe-die" steel. 
An example of such a die is shown at B. 
Shoe-die steel is a strip tool steel which 
has been supplied with a sharp knifelike 
edge similar to that shown at C. It is 
supplied by several makers in various 
forms. For our purposes, a good substi- 
tute can easily be made by grinding and 
filing a strip of ribbon tool steel or "ground 
flat stock" to the required shape. 

A convenient way to mount such a die 
is to solder it to the flat face of an ordinary 
punch holder as at D, supplying it with 
one or more ejectors a made from rubber 
pads. The construction shown at B is 

Fl&l 




In cases where only a few simple duplicate sheet metal part 
required, they can often be brought to shape on a milling mac 




An easily constructed die 
equipped with rubber pad 
ejectors which can be used 
effectively on paper, fiber, 
and other soft materials 
as well as on sheet metal. 



advantageous mainly because it is cheaper 
and hence better suited, from a stand- 
point of expense, to larger shajvs. How 
the rubber ejectors are made and fastened 
in place is shown at E. 

With dies of this kind, leather, paper, 
thin hard fiber, asbestos, and other soft 
materials may be cut as well as sheet lead, 
thin copper, brass, and aluminum. Even 
tin foil and steel foil can be cut satis- 
factorily by this method if care is taken. 

Where only a few pieces 
are needed, a die like that at 
B in Fig. 1 may he placed on 
the material by hand and used 
in a vise as at A in Fig. 2. or 
under a screw press as at B. 
For cutting ver>' soft metals, 
the die may be left soft, but 
for anything harder than cop- 
\wt, it should be hardened and 
tempered to about 
a straw color. The 
pad under the 
material may be 
end - grain hard- 
wood or thick, 
hard fiber for any 
material softer 
than copix'r, and 
cold rolled brass or 
steel for harder 
materials requiring 
a hardened die. 

.As indicated at 
C the edge must be 
sharper for softer 
metals and blunter 
for harder ones. 



Another point that must be kept in mind 
is to have the bevel outside for "blanking"' 
or cutting external shapes, and to have it 
inside for "punching," where the 
material punched out is the scrap 
and the part with the hole is the 
product, as is indicated by D. In 
cutting small circular shapes, 
like disks or washers, the same 
idea may be applied in a differ- 
ent form by turning a die from 
solid steel, like those shown at E. 
It may be added that for leather 
and fiber washers, a die of this 
kind is far better and usually 
cheaper in the end than many of 
the rotating and frequently dan- 
gerous "washer-cutters." 

Where the material to be cut 
is both hard and fairly thick, it 
becomes necessary to find a dif- 
ferent e.xpedient. If only from 
a few pieces to a few dozen are 
needed, the work can be shaped 
by filing them between a pair 
of hardened templates as shown 
The simplest method of doing 
this kind of work is illustrated at A. The 
blanks, roughly cut and ground to shape 
by hand, are pinned together, or, if that 
is undesirable, fastened by "sweating" 
(soldering), as at B. 

The templates a are either hardened 
tool steel or casehardened machine steel. 
By clamping the block in a vise and using 
alternate roughing and finishing files oif 
different shapes and by working until the 



5 are 
hine. 



in Fig. o. 




Dies such as shown in Fig, 1 can ba 
used either in a hand vise (A) or a 
screw press (B). How the cutting 
edges should be formed on internal 
and external cutting dies (C and D), 
and a die for blanking washers (E). 
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for BATTLESHIPS 
or BOOK ENDS 



Combination Square No. 33 
— -eight hondy, accurate 
tools in one— ttie heart of 
every kit — $1.80 in 6in.5ize. 




0^ 



Imagine yourself running the monster 
lathe shown above, turning down a pro- 
peller shaft for one of Uncle Sam's new 
cruisers. You're about to take the finish 
cut. What will it be? Two thousandths? 
Three and a half? Five? A few thou- 
sandths too much will send those tons of 
steel to the scrap-heap. Do you hesitate? 
Not at all... you put a big Starrett Micro- 
meter on that shaft, set the tool and 
calmly start your cut. 

the jobs you turn out every day, in your 
home shop or at your regular work, ore just 
OS important toyou as this propeller shaft is 
to the shipyard. You con get more satis- 
faction out of your work, do it better 
and faster, if you use tools of the same 
accuracy — Storretts. 







Micrometer No. 436 — black 
enameled frame — Hnest ac- 
curacy — 0 to I' lize: $6.2S. 




Gear Tooth Vernier Caliper 
No. 456 — for measuring 
gear teeth, gear cutters and 
hobs — 20 diametral to 2. 
diametral pitch: $42.75. 



Steel Tape No. 530 — ribbon 
of toughest tpeciol ste»l — - 
eosy-reading markings — 50 
ft. size: $2.90. 
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files start to slip on the templates, the 
mechanic can quickly bring the blanks 
between them to the exact shape, as indi- 
cated at C. Metal of any thickness may 
be shaped by this method to a great variety 
of forms, of which a few 
examples are suggested at D. 
Practically the only condition 
is that the final shape must 
be such that it can be held in 
the vise. 

Other uses and modifica- 
tions of the same method are 
illustrated in Fig. 4. A more 
convenient rig for filing, and 
one that avoids the necessity 
of soldering or pinning the 
blanks, is illustrated at A. 
Each template a is faced wiih 
a machine steel block b, which 
has a steel ball c forced into 
it. As shown at B, the ball 
revolves in a spot in a disk d, 
one of which is used against 
each vise jaw. The blanks e 
are held between the tem- 
plates by the pressure of the 
vise. Partially releasing the 
pressure permits the entire 
jig to be revolved to any posi- 
tion for filing, after which it 
is locked in place again by 
tightening up on the vise. 
Quick work is possible with a 
jig of this kind, though care 
must be taken not to release 
the pressure too much until 
the parts are finished — unless, 
of course, they are pinned and 
soldered. 

WHERE a considerable 
number of accurate 
parts from heavy material are 
to be made, it is often advan- 
tageous to mill them to shape 
with special fly-cutter tools 
as in Fig. 5. Though most 
mechanics are familiar with 
the use of fly cutters, such 
cutters are usually narrow 
aft'airs for producing a slot or 
small shapes. They may. how- 



ever, be made of considerable width and 
used in the place of the regular form cut- 
ters. The cutter surface speed must not 
exceed that of ordinary milling cutters 
of the same steel, and only very light cuts 



How a file and templates 
can be used to make du- 
plicate parts (Fig. 3) : a 
rotating filing jig (Fig. 
4) ; and the construction 
of fly cutters (Fig. 5). 
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and the very slowest speed of which the 
machine is capable should be used. Given 
these conditions, it is possible to do sur- 
prisingly good work with these tools. 
The simplest form of cutter head is 
that shown at A. This has a 
single cutter blade which may 
be "sweated" in place by sol- 
dering. That shown at B is 
a four-cutter head with read- 
ily removable blades. The 
body is made from a block of 
machine steel in which the 
blades are clamped by means 
of tapered pins. It must be 
borne in mind that the taper 
pin holes must be completely 
finished to size before they are 
slotted. 

HOW to form the cutter 
shape is demonstrated at 
C. The cutter blanks are 
given the required shape by 
milling or grinding while held 
between angle blocks as 
shown, the last operation 
being to mill the registering 
edge c while the blocks are 
still held together. When the 
cutters have been finished, 
hardened, and tempered, they 
are assembled with the regis- 
tering edge against a surface 
plate as at D. Since the same 
head can be used with a large 
variety of blades, it is cheaper 
to make and have on hand a 
large variety of different 
forms. 

Next month Mr. Simon •will 
conclude this interesting dis- 
cussion of simple methods for 
blanking sheet metal parts. 



When filing a long, slender 
piece of drill rod in the lathe, 
use two files, one on each 
side of the work, and grip 
them together lightly at the 
ends. Any spring is elimin- 
ated by this method. 



Old Bill Talks Shop 



AN EXCELLENT trammel can be 
. made in an emergency by fitting 
the two clamping devices and 
scribers from two surface 
gages to a length of drill rod. 

The night before is a good 
time to study and plan the 
next day's work. 

Short headless cup set 
screws are good substitutes 
for transfer screws. 

Always test a die shoe for 
squareness before mounting 
the die and the punch. 

If you are using a lapping compound, 
keep your gage blocks out of the way. 




When grinding in a surface grinder, 
never allow the work to become so hot 
that it cannot be touched with 
the back of the hand. 



It is best to drill and ream 
a hole at the same setting. 

Helical end mills, or ordi- 
nary end mills not having a 
center, can be ground on an 
ordinary tool grinder by 
building up the cutter ^ in. 
thick on the ends with sold- 
er and centering it in a suit- 
able collet. 



When making small chisels 
out of drill rod, knurl them and they 
will be easier to handle. 



MOUNTING BLUEPRINTS 
WITHOUT WRINKLES 

WHEN shop prints or other much 
used blueprints are to be mounted 
on cither wall board, wood, or other 
mounting boards, a smooth job without 
wrinkles is easy to obtain by this method: 
Cut the mount large enough to leave 
the desired margins around the print. Lay 
the print on the mount, line it up, and draw 
a few guide lines around the edge. Now 
give the mount a hea\y coat of shellac, 
taking care to keep within the guide lines. 
Then wet the blueprint until thoroughly 
limp, let the excess water run off, and lay 
it down on the still wet shellac on the 
mount. Take care that it is within the 
guide lines previously drawn so the mar- 
gins will be straight and uniform. Smooth 
out any wrinkles, press the print into 
firm contact with the mount, and set it 
away to dry. 

When both water and shellac are dry, 
the blueprint will be smooth and tightly 
stretched. — Frank W. Fulreader. 
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TOOL 

SERVICE! 



BS 



Tool Service of the Broun & Sharpe 
kind means one thing — years of reli- 
able performance on exacting work. 

It is the result of an honest eflFort to 
produce the best — a policy that has 
kept Brown & Sharpe '*in the fore" 
for nearly one hundred years. 

Most craftsmen purchase tools on the 
basis of proved service. That is why 
Brown & Sharpe Tools are preferred 
for every type of precision work. 




Here are a few of over 2300 different 
BroHTi & Sharpe Tools. Ask your dealer 
for a copy of our Small Tool Catalog 
No. 31. If Le can't supply you, write 
to us. Dept. P. S., Brown & Sharpe 
Mfg. Co., Providence, R. I., U. S. A, 




Micrometer Caliper No. 8 

Range O to 1" hv ifaoURandlh. of an inrh. 
For yean the ntaodard of Bkilled tutchanic. 

Combination Set No. 4.38 

Many loola in one. 

Micrometer Caliper No. 57 

Ranfce 6" to 12" b_v Ihnunandth^ of an inch. 
A verMlile tool fitr the largrriiiea^urfiurnl.. 



Die Makers' Square 
No. 552 

A UAeful tool for delerntinin^ 
dearuuees u<-ourut4*lv. 



Yost Pocket 
Speed Indicator 
No. 746 

A ronvcnient tool for chcokinK 
R. I*. M. of HbaftiDg, imlleys, etc. 




Adjustable Square 
No. 551 

rarlirularly uiM^ful la li>olmakpr* 
uii nrnull vtork. Ulaile 2^2" 

Drill Point Gauge and 
Depth Gauge No. 617 

Range O to 5" 
Can be ui*rd to check ihi* anf(1r4 of 
drill pointo; alsOf ax an accurate 
depth gauge. 





Brown & Sharpe Tools 



''WORLD'S STANDARD OF ACCURACY' 
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Five Short Cuts for Machinists 

Drilling, boring, gaging, and centering kinks, and 
an ingenious improvement for an ordinary V -block 



MACHINISTS who are confronted 
with the task of drilling large holes 
in a number of pieces of thin 
metal stock will find that they can save 
time and turn out better work if they will 
make use of the following kink: 

First sharpen the drill to be used accord- 
ing to the accompanying sketch (Fig. 1). 
With this drill make a conical depression 
in a piece of hardwood just deep enough 
to take the entire point of the drill, as 
illustrated. Next a small pilot hole is 
drilled in the work. The work is then 
centered over the depression in the wooden 
block, and both are held in a drill press 
\ise. 

When the drill is brought down on the 
work and the pressure is increased, the 
drill forces the metal into the depression 
in the wood before it starts to cut, and 





DRILL FORCES MtTAL 
INTO IMPRESSION IN 
WOOD , 




Fig. 1. A simple way to drill large holes in 
thin metal without distortion and chattering. 



thus a guide is supplied for the drill point. 
As the pressure is increased, the drill will 
cut without the usual chatter. 

The writer, who has used this kink many 
times, has found that he has been able to 
drill holes that were not more than .005 
in. out of round. — Thomas Coover. 

WHEN drilling or redrilling holes in 
round stock, the work can be greatly 
simplified if an ordinary \'-block is 
equipped with (he centering attachment 
as illustrated in Fig. 2. With this arrange- 
ment it is possible to set punch marks or 
drilled holes e.xactly in line with the ver- 
tical axis of the drill. 

The center locating arm is made by 
bending a piece of strip steel as shown. 
This is then attached to two steel links. 

When not in use, the centering attach- 
mei^t can be folded back out of the way 
by bringing the links forward in line with 
the block and swinging the center locating 
arm back until it fits snugly over the end 
of the V-block. — Harry Moore. 




ing bar E to spring Ihe necessary amount. 

It will surprise any mechanic who has 
not tried this kink what an accurate adjust- 
ment can be obtained. — Charles Kugler. 

FEELING that the usual method of 
centering duplicate work in the lathe 
was a needlessly slow and troublesome 
operation, the writer conceived the idea of 
a centering cap such as is illustrated in 



Fig. 2. V-block with centering attach- 
ment for setting work to be drilled. 

WHERE production in either 
the machine shop or the pat- 
tern shop requires numerous concentric 
circles to be laid out on disks, flanges, and 
similar parts, the work can be speeded up 
if a circle-scribing gage like that shown in 
Fig. 5 is used. 

The head of the gage is a brass casting 
while the movable shank is hardwood. 
The shank is held in the desired jjosition 
by a small wing screw. 

This type of gage 
can be used on both in- 
ternal or external curves 
by setting the scriber 
point either beyond or 
behind the guide feet 
of the gage head. — 

W. LUTZENBERCER. 



IN BORING holes 
*■ with a noneccentric 
boring tool, consider- 
able dexterity is re- 
quired in moving the 
tool (shown at A, Fig. 
4) the right amount in 
order to remove the 
last few thousandths of 
an inch. If a collar B 
with a hole out of cen- 
ter is placed as illus- 
trated, the necessarily 
delicate adjustment for 
removing the last few 
thousandths is made 
by turning the screw C, 
which causes the bor- 





Fig. 4. A plain boring tool Btted 
with a screw for fine adjustment. 





WORK 10 BE 
CENTERED 

Fig. 5. A centering cap 
for duplicate lathe work. 



Fig. 3. An adjustable gage 
for scribing circular work. 



the drawings of Fig. 5. 

With the cap in 
place, the work is cen- 
tered in the drill press 
and later is faced on a 
half center in the lathe. 
The center drill is au- 
tomatically centered by 
the hole in the cap 
made to fit the work. 
This method not only 
saves time but also 
materials, since the 
stock can be ordered to 
the exact size required 
and not from % to 14 
in. oversize to allow 
for centering. Another 
marked advantage is the 
facility with which 
work can be recentered 
if the original center 
becomes damaged. 

Such a cap is equally 
useful for work that 
can be centered in a 
lathe collet. If the cap is slipped over the 
end of the work in the collet, the drill will 
not run out. — Clarence J. Turcotte. 



THE dust caused by dressing a grinding 
wheel with a diamond is exceedingly 
harmful if inhaled. \ mechanic, during 
the few seconds required for dressing a 
wheel, should hold his breath and then 
quickly step back while the cloud of dust 
settles down, which will take only from 
thirty to sixty seconds. — F. GlowzeW'SKI. 
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Inspector L. R, 
Rosenberger us- 
ing a /vr/r/A f 

Depth Gage to 
check work on 
airplane carbu- 
retor jigs and 
dies at the 
Zenith Detroit 
Corporation. 



vmere Life Hangs 




On One Ten -Thousandth of an Inch 



How safe is the airplane? 
For each life lost on regular air transport lines 
in the last six months of 1929, ofTirial records 
show 1,062,677 miles flown. Cold figures, but an amazing 
tribute to the perfection of the airplane. 

The heart of this throbbing machine is the carburetor — 
lliat combination of delicately made and accurately ad- 
justed parts. The jets that control the gasoline mixture, 
the venturi which regulates air flow, the throttle plate 
that governs the gas feed — all these parts and others must 
be accurate to within .0001 inch. 

Photographed above is Inspector L. R. Rosenberger, 
of the Zenith Detroit Corporation, checking carburetor 
jigs and dies with a Lufkin Micrometer Deptli Gage. 
Listen to what he says: '"Tlie care and accuracy with 



which Zenith Carburetors are made and inspected ac- 
counts for their excellent reputation. / use the Lufkin 
Depth Micrometer because the numbers can be reail 
easily and quickly, and that's important. Also be- 
cause it has a lock nut that keeps the reading fixed 
as long as you tcant it that tcay — something not found 
in any other Depth 'Mike''." 

And there are other reasons for preference. The Luf- 
kin Depth Micrometer is the only one tcith every 
thousandth numbered ; the only one icith top of base 
knurled, affording firmer grip in work. Each one is 
provided with three, sturdy, adjustable measuring rods, 
giving range from zero to 3 inches. This superior tool is 
typical of the Lufkin line of tools. (It is made with 3-inr1i 
base, known as No. 513; and 5-inch base, IVo. 515.) 



No. 513 

Range 0 to 3 In 




@ For accuracy, improved design and construction, 
finer finish and balance — demand 

lUFKIN PRECISION TOOL^ 

7H £/UFJaN PUL£(7a SAGINAW, M'CH. 

106 LAFAYETTE STREET, NEW YORK, and WINDSOR, ONTARIO 





Send for this FREE CATALOG 

112 pflKes rontafniiiB valuahU- lahle* of derinial equivalents 
iif luiiiiliir an<l k'tt«'i- si/c dtills. I'. S. titiaiidardi for Wire 
Gagtti, double depth of threads. ivelKht ot Iron and sheet 
t'teel. metric nysteni, etr. Al.-^u llluitratlnni and descrt[)tloii.f 
of the eomplpl* line of I.ufkin Pre/'i.sion Tool.i. Ineludinfc 
Mirromoterx. Caliper.^. Diviiler.i. Comliination Squares. Steel 
Rules. Depth. Tllirknon*. Surfan-. Scri-w IMtch and nadlu^ 
riage'; and prarliraMy even* other tine tool the f>hop requlrei. 



THE LVFKIN ni LE CO., Dopi. C. 
Siiiritiaw, Mirh.i U. S, A. 
I'iraMT M*n<l nit* Lufkin flutalot; .Na. 6 
rS « mr . 



Aflflreiut_ 
Cilj 



/UFKfN 



MANUFACTURERS FOR OVER 45 YEARS 
MEASURING TAPES-RULES— TOOLS 
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A SMALL- AD^ 
... BUT DH MY! 

We might take full pages to tell 
you that OLD GOLD is the 
finest, throat-easiest cigarette. 

But why waste space when all we 
want to say is:— "TRY THEM!" 
One pack is worth a thousand 
words ! 

O. G. has defeated every other 
leading cigarette in public taste- 
tests. Your throat . . . your taste 
will tell you why. And no double 
page ad could tell you more. 

C p. Lorillard Co., Inc. 




What could be a better subject for a model than the Corsair, one of those 
trim little pursuit planes now used so extensively by the U. S. Navy? 



A Simplified Model of the 
Fighting Corsair Plane 

Bi/ DONALD W. CLARK 



EVERY airplane model maker has 
been tempted at some time or other 
to build a model of the Vought 
"Corsair," that well-designed, trim look- 
ing, and speedy American fighting plane 
used so extensively by the Xavy. A real- 
istic yet highly simplified model of it can 
be made by following the accompanying 
drawings, which were especially prepared 
for Popular Science Monthly readers. 

The fuselage is whittled from a block 
of wood lj4 by IJ^ by 8 in. The nine 
engine cylinders are represented by cut- 
ting l,i in. diameter bolts into pieces in. 
long and cementing them into shallow 
holes bored in the wood. A slot is sawed 
in the rear of the fuselage to receive the 




vertical tail unit, as shown by the dotted 
line in the side view. 

The upper wing is cut from a blank l4 
by ly^ by 12 in., which is wide enough to 
allow for the sweepback. It is attached to 
the fuselage by means of six wooden struts 
%_ in. in diameter, each set into holes 
drilled at the correct angles into both 
fuselage and wing. 

The lower wings are cut in one piece 
from a blank 3/16 by l->8 by 11 in. and 
then sawed in two. Each half is fastened 
to the fuselage with yi-in. wire pins. 
Before they are attached, however, it is 
necessary to drill the holes for the three 
'/i-in. diameter struts on each side. 
The tail units and 3-in. diameter two- 
bladed propeller are cut from 
ihin metal and attached in the 
usual way. The landing gear is 
similar to that of the Curtiss 
"Hawk"' described last month 
(P. S. M., Jan. '31, p. 8Q). the 
thin metal struts being nailed to 
the fuselage. The wheels are 
js in. thick and J« in. in diam- 
eter with painted tires. 

The fuselage, rudder, and 
wheels may be painted cream; 
the wings and horizontal tail, 
yellow; and the motor, propeller, 
tires, and tail skid, black. As 
this is a Xavy plane, it has the 
star and circle insignia on top 
of the upper wing only. Vertical 
red, white, and blue bars are 
painted on the rudder. 



C IGA RETTES 



NOT A COUGH IN A CARLOAD 




Assembly views of the model and a detail showing the wing insignia. White pine or other soft 
wood and thin sheet metal are the only materials needed in the construction of this model. 



Cl.i 



aterial 



Makch. 1931 



113 




You're never seen or used 
anything quite like Plastic 
W ood. Unlike glue it never 
dries out. Unlike natural 
wood it never warps, 
shrinks or splinters when it 
hardens. You can plane it, 
carve it, turn it in a lathe. 



Here': 

that new kind of wood 

you mould with your hands 

Mends a Thousand 
Things in a Jiffy 



Now you don't have to be 
handy with your hands, a 
tinker or an expert cabinet-maker 
to do a really good job of repairing 
a thousand and one things around 
the house. 

A loose chair rung. ,. a squeaky rocker 
...an ugly nick. . . a broken toy. . . shaky 
bathroom fixture or a crack in the tile 
around the bathtub. . .a loose caster. . . a 
drawer pull that comesout. . . even an old 
screw hole that won't hold a screw... 
you can fix it for life with this new 
kind of wood. 

Though it handles like soft putty, 
it quickly hardens into wood and 
looks exactly like wood. It is actu- 
ally wood — Plastic Wood you can 
mould with your hands. Plastic 

PLASTIC 
WOOD 

Handles Like Patty. ..Hardens into Wood 





Wood that has a longer life than 
natural wood. It takes and holds 
screws or tacks. And its weather- 
proof, waterproof surface takes 
paint, lacquer and varnish perfealy. 

Big Book of Uses — Free 

Now find out how you can repair 
almost anything around the house 
and make an endless variety of use- 
ful articles with this new kind of 
wood that paint, hardware and 
department stores sell in cans and 
tubes. 

Just fill in and mail the coupon and 
we'll send you a big, profusely illustrated 
book crammed full of interesting uses 
for this new kind of wood that handles 
like putty, hardens 



into wood and 
comes in 9 different 
colors. Send for 
your copy — today. 





The A. S. BOYLE CO.. Dept. 3-PS-6 
Cincinnati, Ohio 

Send me — free — bi<{, illustrated book of uses for 
PLASTIC WOOD. 



Name.. 
Street .. 
Ciiy 



State.... 
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CARBON 
KNOCKS 




Stilled forever 

If persistent carbon knocks annoy 
you and defy the skill of your garape- 
man, you'll be glad to know about 
the Cylolator Overhead Oiler. 

The Cylolator quickly silences the 
worst of knocks . . permanently, too, 
for it 'keeps carbon soft, prevents 
the caking which causes trouble. 

The Cylolator does a lot more 
than this. It reduces the terrific wear 
of cold weather starting by injecting 
a mist of effective lubricating oil into 
each cylinder top ivith the first down- 
ward stroke of the piston. It saves 
your batteries, keeps valves from 
sticking and gives suck perfect com- 
pression that the car will start at once. 

The Cylolator is the only over- 
head oiler which gives at all times, 
a supply of oil proportionate to the 
need of the cylinders. 

Unlike most oilers it has a one pint 
capacity instead of a one-half pint. 

The Cylolator is attractive in ap- 
pearance and very durable. Its glass 
oil bowl is protected by a beautiful 
chrome-plated case. Every bit of 
metal used in its construction is 
highly resistant to corrosion. 

The Cylolator costs but $15.00 
— complete with attaching fittings. 
If your garageman is unable to sup- 
ply you write to Motor Improve- 
ments, Inc., 357 Frelinghuysen 
Avenue, Newark, N. J. 




"pipe Smokers Will 
Appreciate This Table 



By W. E. jMITCIIELL 



THIS pipe smoker's table is one that 
may be easily made by anyone own- 
ing a lathe and either a band or a jig 
saw. It is compact and of a height that is 
within the comfortable reach of the 
smoker. 

The one illustrated is walnut, the top 
and bottom being of 
wood from an old organ 
which was on its way to 
the city crematory 
when the writer paid an 
expressman a dollar to 
take it to his home 
workshop. In this organ 
there were many tine pieces of well- 
seasoned wood and three beautiful 
burl walnut panels. It seems a shame 
that wood as beautiful as this should 
ever be burned when there are so 
many craftsmen to use it. Wood- 
workers who make their wants known 
among piano dealers will find that 
they can pick up some very fine wood 
at a low cost. 

The top of the stand was made in 
two pieces, doweled and glued. The 
bottom piece had a ring glued to the 
underside and then was turned on the 
lathe. The ring was added for the 
purpose of providing a space to allow 
a piece of lead to be screwed 
on to steady the table and to 
keep it upright. The thick 
part of the spindle tow^ird the 
top was made by gluing pieces 





CYLOLATOR 

OVERHEAD OILER 

Made by the makers of Purolator— the oil filter 




Tliere is a genuinely modern 
look about this smoking set. 

1 in. thick to all four sides of the 
stock. 

Beneath the table is pivoted a 
receptacle for pipe cleaners. It is 
made of 1-in. square stock, hollowed 
out sufficiently to hold one package 
of cleaners. 

The humidor (shown only in the 
photographs) is composed of two 
pieces of 1-in. walnut and one piece 
of 1-in. maple, glued and turned; it is 
5 in. in diameter. The lid is made 
from :':)-in. stock. The whole can be 
turned in any design to suit the crafts- 
man. If a piece of orange peel is' 
placed in the humidor, it will 
keep the tobacco just right for 
a good smoke. On the under- 
side of the lid of the humidor 
is fastened a strip of abrasive 
material on which to strike the 
safety matches. Nothing excels a match 
for reliability in pipe smoking. 

The ash tray, which is 4 in. in diameter, 
is turned from 1-in. stock. The special 
feature of the tray is a high center for 
knocking the ashes from the pipe into the 
tray; any pipe smoker will appreciate this 
convenience. The match holder can be 
turned from waste stock. 

A paste wood filler and three coats of 
varnish were applied to the stand and the 
other pieces. Each coat, except the last, 
was sanded with a fine grained garnet 
paper; the last coat of varnish was rubbed 
with i)owdered pumice stone and oil. 



These working drawings of the table proper 
show clearly the originality of the design. 



MAKING GROUND GLASSES 

THOSE who are particular about the 
ground glass in the focusing panel of 
their cameras can grind a much smoother 
piece than ordinarily can be purchased. 
Sprinkle a little very fine emery dust or 
other abrasive on the glass and add enough 
water to make a thin paste. Then do the 
grinding with a block of wood to which a 
piece of sheet copjjer about 3 by 5 in. has 
been tacked. Use circular motions and 
take care not to break bits of glass from 
the edges. — Fred H. English. 
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ZIG ZAG 




wiih 

CHROMIUM PLATED JOINTS 

— wear longer 

— work easier 

— look better 

— cost no more 
than ordinary rules 

LWAYS ahead. Stanley "Zig Zag" Rules are now 
furnished with Chromium Plate on hard steel joints. 

"Zig Zag" Rules have always been the choice of crafts- 
men. Millions are now in use. Long ago, users learned 
that the joints of "Zig Zag" Rules are stronger and hold 
the rule more rigidly when open. Carefully selected 
rule sticks reduce breakage tremendously. 

And now they are better than ever! Chromium Plating 
puts a beautiful, hard, long wearing finish on the joints. 

Best of gll, we are giving you these new super-rules at 
no additional cost over ordinary rules. 

Ask your dealer to show you these new rules — you can 
tell them by their Bnghf Green Ends. 

® THE STANLEY RULE & LEVEL PLANT 

New Britain, Conn. 

/f /t's a "Z/g Zag" Rule, Ifs a Stanley Rule 

STANLEY TOOLS 
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The Holes 
You Pay 
For 



By drilling more 
holes, MORSE 
drills cut down 
the manufactur- 
er's cost enabling 
him to sell his pro- 
duct cheaper and 
still make a profit. 

On any article 
that has to be 
drilled somebody 
has to pay for the 
drilling. It costs 
less if MORSE 
drills are used. 

In hundreds of 
industries the 
world over these 
finely made tools 
are lowering 
net costs. 

® 



TWIST BRllX 6. MACHINE COMPANY 

NKW BEOrOHD.MASS.USA 



A SOUVENIR 

■watch charm for you 

If you will send in the cou- 
pon -we shall be felad to send 
youf re« of charge a miniature 
MORSE drill watch charm. 



Name 



Address-- 



A Wheel for Making Pottery 

Bif HAROLD L. McCONAUGHY 




This simple but efficient potter's wheel can 
be made from junk-yard materials at low cost. 

THOSE who wish to experiment in 
making potterj- — that old and fas- 
cinating craft which is far too much 
neglected by amateurs — will find it pos- 
sible to construct an inexpensive but 
highly effective potter's wheel by using 
the method shown in the accompanying 
drawing. This set-up will provide many 
hours of pleasure for anyone who wishes 
to learn the art of pottery. 

My own wheel is about S in. in diam- 
eter at the top, while the flywheel at 
the bottom measures 14 in. The latter 
might well be still heavier. However, 
with one vigorous kick from a soft-soled 
or rubber shoe, the wheel will spin from 
fifty to one hundred times. 

Both wheels, which are old pulleys of 
the set screw t>T3e purchased at a junk 
yard, are first fitted to the shaft 30 in. 
apart and are then filled solidly with a 
rich mixture of cement and sand. Two 



short dowel sticks of large diameter are 
embedded in the cement of the top 
wheel; these engage holes in the plaster 
of Paris cap, which is later added to 
serve as the working top of the wheel. 

Since the shaft I used had a small 
threaded hole in its end, I merely cut off 
a large timber spike and bedded the blunt 
end in the threaded hole by means of iron 
cement. The spike was allowed to pro- 
trude, and its sharp end fits into the end 
thrust bearing. This is merely a heavy 
block of wood with a ball bearing roller 
skate wheel sunk tightly into a hole in 
the top surface. Two spikes are driven 
through the block in diagonally opposite 
comers, and the points fit into small de- 
pressions chiseled in the basement floor. 

The shaft should be set up at the ex- 
treme right-hand end of the workbench. 
The upper bearing is made by bolting a 
2 by 2 in. wooden brace under the bench 
top (so that the wheel will be demount- 
able), cutting a semicircular notch in it to 
receive the shaft, and fastening a pipe 
strap to it with two small bolts as shown. 
.Mthough this is a crude typ)e of bearing, 
it is satisfactory if kept well greased. 

Plaster of Paris caps, upon which the 
clay is placed, can be made by wrapping 
a piece of linoleum around the top wheel 
to form a rim, tying it in place with a 
strap or rof)e, and pouring a mixture of 
plaster and water into the basin thus 
formed. The plaster should be from 1J4 
to 2 in. thick. 



SMALL PULLEY 
WITH CEME^fT 

FILLING 
DOWEL PINS' 




HEAVY 
WOOD BLOCK 
(LOWER 5EARIN0) 



The wheel is assembled by locking two pulleys 
on a shaft and weighting them with concrete. 



TOASTER MADE FROM CURTAIN ROD 



B 



ECAUSE the toaster illustrated can 
be used over gas and coal stoves, it 



right angles to the 
slock F and 6", but 



is esfwcially suited 
for camp use and 
wherever electricity 
is not available. It 
requires only one 
piece of flat metal 
curtain rod and .i 
short piece of 
broomstick. 

The flange mem- 
bers C, C, and D, 
are bent out at 




The top, side, and end views o£ the toaster. 



main portion of the 
only for the distance 
marked A on either 
side. For the re- 
mainder of the dis- 
tance, marked B, 
the flange is bent 
down close to the 
parts F and G. The 
broomstick handle 
H is fastened to the 
holder with a round- 
headed wood screw 
J. — R. R. Rendull. 
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BOJEPRINTS FOR YOUF. 
HOME WORKSHOP 



To ASSIST you in your home workshop, 
Popular Sciexce Moxthly offers large 
blueprints containing working drawings of a 
number of well-tested projects. Each subject 
can be obtained for 7S cents with the ex- 
ception of certain designs that require two 
or three sheets of blueprints and are accord- 
ingly SO or 75 cents as noted below. The 
blueprints arc each IS by 22 in. 

Popular Science Monthly, 
381 Fourth Avenue, New York 

Send me the blueprint, or blueprints, I have 

underiined below, for which I inclose 

dollars cents. 



Mrplane Models 

50. 3 6- in. Rise-off- 
Ground Tractor 

69. Lindbergh's Mono- 
plane (3-ft. fly- 
ing) 

82. 30-in. Single Stick 

86. 35-in. Twin Pusher 

87. 30-in. Seaplane 
89-90. Bremen (3 - f t . 

flying). 50c 
102. Morris Seaplane 

(record flight 

12 H min.) 
104. Tractor (record 

flight 6,024 ft.) 

Furniture 

1. Sewing Table 

2. Smoking Cabinet 

3. End Table with 

Book Trough 
5. Kitchen Cabinet 
13. Tea Wagon 

17. Cedar Chest 

18. Telephone Table 

and Stool 

19. Grandfather Clock 

20. Flat Top Desk 

21. Colonial Desk 
24. Gateleg Table 
31. Sewing Cabinets 
33. Dining Alcove 

36. Rush-Bottom Chair 

37. Simple Bookcase 

38. Sheraton Table 

39. Chest of Drawers 
49. Broom Cabinet 
60. Welsh Dresser 

68. Magazine- 
Rack Table 
70-71. Console Radio 
Cabinet, SOc 

77. Pier Cabinet and 

Wall Shelves 

78. Treasure Chests 

88. Modernistic Stand 

and Bookcase 
, Folding Screens 
Three Modern 

Lamps 
Modernistic 
Book Ends, Book 
Shelf, Low Stand 
, Tavern Table and 
Colonial Mirror 



91. 
93. 



100. 



105. 



Radio Sets 

103. One-Tube (battery 
operated) 

42. Three-Stage Am- 

plifier 

43. Four-Tube (battery 

operated) 

54. Five-Tube (battery 

operated) 

55. Five-Tube Details 

79. Electric 

80. Electric High Pow- 

er Unit 

81. Electric Low Pow- 

er Unit 



97. One-Tube Electric 

98. Two-Tube Electric 

99. Four-Tube Electric 
109. Screen-Grid Set 

Ship and Coach 
Models 

44-45. Pirate Galley or 

Felucca, SOc 
46-47. Spanish Treasure 

Galleon, 50c 
48. 20-in. Racing Yacht 
51-52-53. Clipper — 

Sovereign of the 

Seas, 75c 
57-58-59. Constitution 

("O Id I r o n - 

sides"), 75c 
61-62. Viking, SOc 
63-64. 29-in. Toy Motor 

Boat, SOc 
74-75-76. Santa Maria 

(18 in. hull), 75c 
83-84-85. Mayflower 

(173 2-in. hull), 75c 
92. Baltimore Clipper 

(8 in. long) 
94-95-96. Mississippi 

Steamboat, 75c 
106-107. 42-in. Racing 

Yacht, Sea 

Scout, 50c 

66. S h i p Model 

Weather Vane 
108. Scenic Half-Model 

of Barque 
110-111-112. Schooner 

Bluenose, 75c 
115-116-117. Concord 

Stagecoach, 75c 
118-119-120. Covered 

Wagon, 75c 
121-122. Clipper Ship in 

a Bottle, SOc 
123-124. Queen's Sedan 

Chair, SOc 
I25-126-127.U.S.Destroyer 

(31'/2-in. hull), 75c 

Toys 

28. Pullman PlayTable 
56. Birds and Animals 

67. Lindbergh Plane 

72. Doll's House 

73. Doll's Furniture 
101. Fire Engine, 

Sprinkler, Truck, 
■Tractor 

113. Lathe, Drill Press, 

Saw, and Jointer 

114. Airplane Cockpit 

with Controls 

Miscellaneous 

■ 15. Workbench 
26. Crib and Play Pen 
30. Tool Cabinet, Bor- 
ing Gage. and 
Bench Hook 
65. Six Block Puzzles 
128-129. ll'A-U. Out- 
board Racing 
Boat, SOc 



Price 25 centt each except whrrr olhrr>viee nuled 



Name « 

(Please print name and address very clearly) 

Street 

City and State 
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AVE time, trouble, 
temper . . . "Yankee" 
makes a ratchet do 
the hard jobs 



Woikini: on "Yanltee" 
liitrhel, the hunillf rii()ve<t 
lo and fro with your haml 
(.Mtovf;i. 





UNLESS a tool is inpenious — 
designed to do faster, better 
work or to operate in %vays and 
places impossible with other 
tools, it cannot bear the name. 
•YANKEE/' 

'"Yankee"' way is the modern way 
of taking care of screws in all jobs. 
.41ways handy and quick! 

Let hardware dealer show you 
"Yankee"' Ratchet Screwdrivers. 
Grasp handle. Turn to and fro. 
Handle, working on ratchet, turns 
back with your hand. No letting 
go. No release of pressure on bit 
in screwhead. No friction. And not 
a moment or motion lost! 

"Yflufcee" Ratchet Screicdrivers 

No. 10 — For husky «crews. EiEht blade lenRlhs: 
2", 6.ic: SOc; 4", 85c: 5", 95c: 6", S1.05: 
S". $1.20: 10", S1.45: 12", SI. 60. Ratchet 
Shifter moves lenjithwise. 

No. 11 .Gallic as Xo. 10, except Ratchet Shifter 

niu\'e.> at rijss Uxil. 

Nn. IS ■■Tliunib-iurn" nn blade starts the wob- 
bly screw. Ralchrt movement drives it home. 
Hlade !/16" diamclcr. Sis length.*: 2". 70c; 3", 
73c; 4", .'iOc; 5", 85c; 6", 90c; 8", 95c. 




Tiny screw starleil by tum- 
itiK liladi' with lliutul) aritl 
ti II ir er i II ron t ai-t with 
knuiU-4l \va.>her. 





Toors 

MAKE BETTER MECHANICS 

•e" Tool Book, Free — 



^ NORTH UKOS. MFG. CO., l^M^b Avenue, PhiUdrlphia, V. S. A. 

Send undersigned Free Book, showini: '"Yankee'' Tools in u.se; Ratchet 
Hreasl, Hand and Chain Drills. .Automatic Bench Drills, Ralchel Tap U'renches". 
^ .Automatic Push Drills, Spiral and Ratchet Screwdrivers, Ratchet Bit Hraces, Etc. 



N'anie 



Address (ps) 
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HACKe 








BLADE :i 









HE new MILFORD DU- 
PLEX Patented Hack Saw 
Blade mark» the ino»t startling 
improvement in blade construc- 
tion ever conceived. 

Tine, teeth on the /oricard end 
of this remarkable blade per- 
form the saiiie function as the 
feed screw of an auger bit — 
they start the cut quickly, eas- 
ily, accurately. 

Cutting cleanly into the metal 
precisely where you want it, 
on the first stroke, the MIL- 
FORD DUPLEX means the end 
of spoilage of work by slipping 
of blade, and of spoiled blades 
by ripping out teeth. 

In addition to quick, straight 
cutting of regular work, it 
means that you can cut small 
sections, squares, angles or 
flat stock with equal accuracy 
nt any angle. 

Buy MILFORD DUPLEX Pat- 
ented blades from your hard- 
ware dealer. If he can't sup- 
ply you, write us. 



The fine looUi Mction of 
a I t.pilch DL'PLEX has 
28 lerlh to the inch. Hit- 
18-pitch has 36 teeth to 
the inch. 



1 



^^^^^^Cjsk for 

MILFORD 

rATE>TED U,8,.\. 

The HENRY G. THOMPSON & 
SON CO. 

Established 1^76 

New Haven, Conn., U. S. A. 




We Finish the Deck Fittings 
on Our Destroyer Model 

By CAPT. K. AimiTAGE ^IcCAXN 



WITH only a few of the deck 
fillings yet to be placed, our 
destroyer model begins to take 
on the trim and speedy appearance of its 
larger prototype, the U. S. S. Preston. 

The work of building this 31 J-j-in. model 
can be simplified greatly through the use 
of the full size plans which appear on Blue- 
prints Nos. 125, 126, and 127. These blue- 
prints, together with an enlarging scale for 
use in building a 47)4 -in. sailing model, 
can be obtained from the Popul.\r Scien'ce 
Monthly Blueprint Service Department 
for seventy-five cents (see list, page 11 7'). 

Abaft the gal- 
ley on the star- 
board side of 
the deck is a 
whaleboat 33. 
This can be hol- 
lowed out from 
softwood. At 
each end is a 
staple for the 
lowering tackle, 
which is rigged 
from davits 
made from No. 
18 brass wire. 
Lashed to the 
davits. below 
the g u nw a 1 e 
level of the 
whaleboat, is a 
boat spar or 



THREE WOODEN DOWELS 

MUZZLES 25 
GROOVED 




FOUR SETS or TORPEDO TUBES 




TWO SETS or TRACKS J 
rOR DEPTH CHARGES'^ 



Details showing the const 
pedo tubes (2S) and the tra 



Strong-back. A guy starts at a staple in 
the galley deck, fastens the tops of the 
whaleboat davits, and extends to the davits 
for the motor-sailing launch. The whale- 
boat is hung by tackles consisting of two 
double blocks each and is held fast to the 
strong-back with two lines, which run from 
the guy between the davits to a staple in 
the deck under the strong-back. 

On the same side of the deck is a 24-ft. 
motor-sailing launch 34. The davits for 
this and the 21-ft. dory on the opposite 
side of the deck are of girder-iron. I imi- 
tated the.se by bending a piece of square 
brass rod to 
shape. They 
can be fastened 
to the deck by 
filing the lower 
ends to a point 
and driving 
them in. 

The 21-ft. 
dory also is hol- 
lowed from 
wood and has 
a cowl over its 
fore end. Nested 
in this is a 10- 
ft. punt 36. 

With the deck 
in this stage of 
completion, it 
will be well 
to make and 



37 



ruction of the sets of tor- 
cks for depth charges (S7). 
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attach the remaining ventilators as shown 
in the deck plan {see P.S.M., Feb. '31, 
p. 90). 

As the destroyer is just an elaboration 
of the older torpedo boat, it is equipped 
with four sets of torpedo tubes. These I 
made from dowels, by beveling and hollow- 
ing the muzzle ends as shown in detail 25. 
The back ends are round, and a bent pin 
is driven into the butt of each to represent 
the handles on the loading breech. These 
dowels are glued and lightly nailed together 
in sets of three. Around the middle of 
each set. a piece of paper is glued, and a 
pin is driven through the center tube and 
used to fasten the entire set to the deck. 
The bases can he turned or cut from soft- 
wood. 

Abaft the after deck house is a water- 
tight hatch and a 3-in. anti-aircraft gun, 
which is shown in detail .?2 (see P.S.M., 
Feb. '31, p. 92). 

RIGHT at the stern, projecting over 
' the edge of the deck, are two tracks 
37 for the dropping of depth charges. I 
made the tracks, platforms, and retaining 
wedges from one piece of wood and set 
them on pins for legs. 

At intervals along the edge of the deck 
are bollards and open and closed - cleats 
for leading mooring lines. The former, i 
on a small moilcl such as this, can be 
escutcheon pins driven in at a slight angle, 
and the cleats may be shaped from box- 
wood, celluloid, or brass. For larger 
models, brass or white metal bollards and j 
cleats can be cast, if desired. 

Along the forward section of the deck 
there are six one-ball stanchions. The for- 
ward end of the rail, which should be of 
chain, is fastened to a ring around the 
jack staff. 

THREE-BALL stanchions are used 
along the remaining portions of the 
deck excepting in the well deck and where 
the torpedo tubes swing out. If the deck 
is to be removable, a stanchion should be 
placed on each side of the two joints. On 
the original destroyer, cross lacing ran 
from a jackstay along the edge of the deck 
to the middle rail, but for the sake of 
simplicity — and since there will be no crew 
on my model to be washed overboard — I 
have omitted this detail, as well as the 
awning stanchions. 

Now we have only the masts left to 
make. The foremast (page 121) is com- 
prised of lowermast and topmast. Just 
above the bridge deck on the foremast is 
a band with belaying pins. This can be 
made from thin wire twisted to form small 
loops to hold the belaying pins. Just above 
this is a bell hung on the afterside of the 
mast. This can be cast from lead or tiled 
from brass rod. Halfway up is the naviga- 
tion light 43, made from two clear glass 
beads with a pin passed through them and 
riveted to a brass platform. 

Higher up, and abaft, are the two man- 
o'-war lights 44, simulated by glass beads 
placed on bent wires which are driven into 
the mast. The gaff 40B has a halliard and 
a signal halliard at the outer end. The 
crosstree is a piece of wire drilled at the 
ends to take the breast stays. Three signal 
halliard blocks are fastened on each side 
of the crosstree; for these I used very tiny 
beads. Silk halliards should be rove 



Cliaracter a blend of 
dignity an?^ age marks 
the veteran pine even as 
a blend of flavory^ tobac- 
cos creates character 
that wins you to 



CDia Briar 




^pHERE is something unusual about this fine 
tobacco that gives it preferred standing with 
men of critical judgment. They find it pleasing 
to the taste, of course, mellow and fragrant, 
but in addition they find in ®ld @riar a quality 
of life and sparkle that endows it with a char- 
acter never met amongst old familiar blends. 

UNITED STATES TOBACCO COMPANY. RICHMOND, VA., U, S. A, 
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New Model 

South Bend 

BACK-OeAKCO, SCREW CUTTING, PRECISION 

Lathes 

»« SIsfS ami Tuff» 



fc^Ol'TII BEND I.ATHFS arr tnailr in 

fiiz«*A to 24" »winf; with 3' lo 12' bed lenf£lb<« 
and tnav be bad with ('ountr-ritbiifl or niotordri\i-, 
in brncb, floor leg, tool room, and gap brd lvp«-«. 
Easv pavmeni!*. if dp-iirrd — a Mnall payment 
doMn and the- balanci" in 12 uiontblv pu^nionlit. 
A few prominent niHT*; 



WestinghnuMe 
ff 'eatern Fli^lric 
Generttl Electric 



Sltiiifbak*T 

L'. ^. Cocernment 




O'^x 3Miinior lla«*k-C«oarocl.Serow 

I'lllfilltf. PrOC-iMi(»n E.alllO, aUo made 
in I{>'3' anti 1' bed lengths. 

<^uniplele Mith Counterf>hart and JSIV ^ tf^ 
Kqujpmrnt. ^ eight, 373 Ibn. Prirr 1 W ^ • " 
Vaymentt: S33.»0 Down, Balance Sll.ff3 
tt yfnnth ft»r 12 Mttnth*. 




in" X B' Motor Driven Quick 
4°hnntft>. KH<>i<-Cp«>ar<>fl, ^icrew 
I'ulliii^. ProriNion Lallip. rurnished 

in 6'. ~', 10'. 12' and b«d lengths. 

Complrlf with Rrvrming M«»l«»r. Ri-vrrsing 
Swileli und Ri-gular I.albf Kqui|»- Hf^^^^f 
nirnl. « riulil, :<.2 10 pounds. Prirr If #F 4 

WKITK ForTlie»$o Hooks 

"HOIV TO RUN A LATME" 
2Sc pottpmid 

Contain* 160 pagcAt more 
than 300 illustrations. Sho\* 9 
how lo hantllr lOO diflTerent 
lypen of laihe job* a« prac- 
ticed in the modern machine 
tthop. Sent postpaid for only 
25 rents; coin or «tamp» of 
any country accepted. 

AUTO MECHANICS' 
SERVICE BOOK No. 66 
25c postpaid - 
This 96 page book, with 200 
illuHtrations. describes cor- 
rect anil most practical way 
ti> do 60 automobile ser^'ice 
jobs that come to the shop. 

CATALOG No. 9X-A—FREE 

This 104 page book illu4- 
trate*. describes and prices 
the 96 different sizes and 
types of New >lodel South 
Bend Lathes. Send the Cou- 
pon now for your copy, free. 




SOLTTH BEXD 
LATHE W01tK<!^ 

8J4 E. >Ia.li^..n .Snulh Hind, Ind., U.S..' 
LaIhe lluiUltTf far 24 Years — S0,000 in L a 



SOVTH BE\n rATUE WOHKS 

8*14 E. .Madison St.. South Bend, Indiana. L'.S.A. 
Cenllemen : Pleagr Mend me bookt checked 

□ "How to Bun ■ Lathe" (23e) 

□ Auto .Mcrhanies' Serviee Book (23c} 

□ CaUlog >o. 91-.\ ( Eree ) 
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The work of placing the deck fittings can be greatly simplified if the model is placed in some 
sort of a stand. Pull size drawings of this model appear on Blueprints Nos. 125, 126, and 127. 



through the blocks and belayed at the mast, 
or to the signal rail if they are signal 
halliards. 

The yard near the top can be of wood. 
This has similar blocks, four battle lights, 
and two blinker lights at the ends. These 
are very small, clear beads set on pins. 
Above this is a spider band with three 
eyes: and aliove is another with two eyes. 
On the extreme top of the mast are set two 




clear beads to represent a masthead light. 

The crow's nest can be made of wood 
with the cover set on three pin points, the 
whole being fastened with brads to the 
mast. The afterpart, below, should be 
gouged out slightly to fit the mast, allow- 
ing the crow's nest to set upright on the 
trestletrees. These trestletrees I made of 
brass and supplied with wire supports, 
which were soldered to the trestletrees on 
one end and driven into the mast on 
the lower end. 

A Jacob's ladder leads to the 
crow's nest. In reality this is a very 
light affair made of iron bars. I 
made mine of thread and painted it 
black. 

From the mast, two backstays 47 
lead to the bolts in the foreside of 
the galley, two breast stays 4S lead to 
the bolts abaft the bridge, and two 
forestays 40 lead to the foredeck. 
There is also a longer forestay run- 
ning to the bow towing cleat. If the 
deck is to be taken up, this should be 
:-unnlied with a hook at the deck end 



Perspective sketch of the whaleboat 
(33). which is placed directly aft of 
the galley on the starboard side. 




Red and green glass beads held in 
place with pins arc used to simu- 
late the pairs of side lights (22). 




21- FT. DORY 




DAVITS or SQUARE WIRE 



On the port side of the model is the dory (3S) and 
nested in it is a punt (36). Note cleat and bollards. 



Sketch of the motor launch (34). 
which is also on the starboard side. 

SO that is can be removed easily. 

The after- or stub-mast on a real 
destroyer is hinged at the deck so 
that It can be lowered out of the 
way, but on the model I fastened it 
in place permanently. 

Stretched between the masts is 
the radio antenna made from four 
strands of No. 32 silk-covered 
magnet wire, from which the silk 
has been removed. These are 
stretched and soldered to wire bars 
or spreaders, which in turn are 
fastened by two stays to an eye at 
each masthead. Four glass beads 
are used to represent each insula- 



This seal on an advertisement in POPULAR SCIENCE MONTHLY signiriei the approval of the INSTITUTE OF STANDARDS. See page 8. 
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tor. The ends of the four antenna wires 
at the foremast come together and are 
joined to a thicker wire, which continues 
down to a guard leading to the radio room. 

The entire model should be painted a 
uniform gray, excepting the life rings, 
brass work on the navigation bridge, hal- 
liards, and antenna wires. The vessel's 
number, in white shaded with black, 
appears on both sides of bow and stern. 
The name Preston appears on the stern. 

Some readers have asked for suggestions 
on camouflaging the model. These will be 
published next month. 



UPPER YARD 
6LA5S BEADS 




CROWS 
NEST 





these ex- combatants 
are the greatest friends 
of Cool Shaves! 



LOOKING FORWARD 



Rear view of the foremast and well deck and 
details showing points in the construction. 



MAYBE you knew about the great 
$5,000.00 contest last year be- 
tween the Ingram jar and the Ingram 
tube. The tube nosed out the jar in 
the last few weeks. But it was a close 
scrap — both put up a great light. 

Both jar and tube 
are here to stay 

One thing we learned from the contest 
— the jar has thousands of staunch 
friends who claim that's the only way 
to put up shaving cream — and the tube 
has thousands of supporters who pre- 
fer it to the jar. So we'll continue to make 
them both. But tube or jar, all men want 
these cool, cool Ingram shaves. 

Any man that ever uses Ingram's 



once goes on using it for the rest of 
his life. For Ingram's gives the coolest 
shaves any man has ever had. It's cool, 
cool, cool, cool. 

And if you use Ingram's, you don't 
have to bother with lotions or tonics. 
For Ingram's is a shaving cream, a lo- 
tion and a tonic all in one. 

Clip the coupon for 
10 Cool Shaves 

Give your face the treat of a lifetime. 
Start with Ingram's today. You can 
get either the tube or the jar at your 
druggist's. Both will give you the 
coolest shave on the face of the earth. 
Or send in the coupon and get 10 
glorious cool shaves free. 




INGRAM'S 

SHAVIING CREAM FOR 

COOL SHAVES 1 




Bristol-Myers Co., Dept. H- 31 
110 Washington St., New York 
I'd like to try ten cool Ingram shaves. 



Name- 



Addms- 
City 



C U.-M. Co.. 1991 
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Have you a n 
Wei Cellar ( 




\ ^ J ' r.~\-. D n 111 p n e s 8 and 
■-S^^N*"^rs," ^ flooding from ground 
S^. '^.^^^^i.^ wjitiM- getting ill is 
^ L'-T'S v\ eiisily stopped l)y fill- 
V /.'.^ i j> iiig tlio oraeks and 
i)'"-^ p;iinf ingovpr tliepor- 

iiu-i spofs ill eoncride or Iirii-k wjills and 
floor with 

Smooth-On No. 7 

— tlio only effective waterproofing material 
that ean he applied /row iiinitle and to wet 
or ilri/ surface. 

ExcelhMit also for wnterproofing boiler 
pits, cisterns, tanks, ponds, wash-room, 
garage, and stahlc floors, etc. Ahout -■'> Ihs. 
required for each lito sq. ft. of surface and 
you can do the work yourself. 



Home .•'Auto 

Repairs 



Smooth-On no. l 

is the good old standhy for stopping leaks in 
steam, water, gas, oil, or stove pipes; mend- 
ing cracks, breaks or leaks in furnaces and 
boilers, radiators, tanks, sinks, pots, and 
pnils, making loose liandles tight on um- 
Jtrellas, knives, haniiners, brushes, drawers, 
_ etc. ; tightening loose 
screws, hooks, locks, door 
knobs, etc. T'se it on the 
automobile for stopping 
leaks in radiator, hose 
connections, gas tank, gas, 
oil and exhaust lines, 
keei>iiig lubricators, hub 
caps and nuts from loosen- 
ing and falling off, etc. 

Till' Frre Smooth-On 
Scpair Boole will show 
you how an astonishing 
number of repairs are 
easy to make, and by do- 
ing the work yourself you 
make big savings. Mail 
the coupon for a free copy. 



Get Smooth -On No. 7 in I or 
S-lb. can, or 2S or lOO-tb. ktg and 
Smooth-On No. I in 7'os. or 2 or 
S-lh. can. At any hardware start, 
or if necessary from us direct. 




wrrH 

SMOOTH-ON 



Write for 
FREE BOOK 




SMOOTH-ON MFG. CO. Dept. 58 

574 Communipaw Ave., Jersey City, N, J. 

riease send Ihc free Smooth-On Repair Book. 

Name 

Address 



Return this coupon for a 
FREE copy of Booklet 



Ingenious Electric Fittings 
for the Handy Man 



B)) HAROLD P. STRAND 




A dimming socket 
in use in a hall. 



SUCH electrical jobs as the handy man 
is called upon to do about the house 
can be frequently made easier if full 
advantage is taken of the numerous ingen- 
ious fittings which are now on the mar- 
ket. Professional 
electricians, who 
have all sorts of sup- 
ply catalogues at 
their disposal, are 
familiar with a great 
many conveniences 
of which the ama- 
teur has never heard. 
Some were described 
in four previous ar- 
ticles (P.S.M.. Mar. 
'30, p. 120; Apr. '30. 
p. IIS; May '30, p. 
122 ; and June '30,p. 
107). Others will be 
described in this and 
in several articles 

scheduled to follow from time to time in 
forthcoming issues of this magazine. 

fVhat is the most convenient way to reduce 
the current flowing to an electric light so as 
to give less illumination, and to control the 
heat of electric pads and other appliances? 

By using a special dimming socket or 
plug. Several types are available, three 
of which are shown at A, B, and C in Fig. 
1. .4 is a combination pull socket and 
dimmer, which is connected in exactly the 
same way as an ordinary electric light 
socket. It has two chains, one of which is 
pulled to dim the light and the other to 
increase it. The lowest point of the con- 
trol dims the light to a degree suitable 
for a night light ; at the maximum posi- 
tion, the lamp burns with full brilliancy. 

If preferred, a socket may be obtained 
with a screw base to fit in the e.visting 
socket without change, the only difference 
being that the bulb hangs in a slightly 
lowered position owing to the e.xtra socket 
and therefore may not be so well shaded. 
This supplementary socket is shown at B. 

\ special dimming plug is also supplied 
for controlling the heat of electric pads, 
the speed of fans, the operation of vibra- 
tors, and other uses. This plug, which is 
shown at C, is screwed into any light 
socket, and the cord from the appliance is 
then screwed into the plug. 

Can the temperature of an aquarium he 
fixed and maintained by electricity? 

A new electric heater for this purpose 
is supplied in five sizes (D, Fig. 1). A 
thermostat, which is built into the device, 
automatically keeps the water at a fixed 
degree. All current-carrying parts are insu- 
lated and shielded, and the heater comes 
equipped with a 6-ft. cord and plug for 
connection to any 110- volt supply. 



What is a convenient and durable type of 
switch to control the small motors of the 
home workshop? 

A new toggle-type, 20-ampere switch, 
combined with a pressed steel connection 
box, is available for this purpose (£, Fig. 
1). It is a rugged, hea\y-duty switch of 
double-pole construction, and makes the 
control of the shop motors ver\' easy. 

What is the latest method of obtaining a 
candlelight effect in an electric fixttiref 

By the use of the electric candle lamp 
pictured at F, Fig. 1. It is about 7 in. 
long and 1 14 in. in diameter, with a stand- 
ard Edison screw base. Luminous for its I 
full length and giving a soft, mellow light, \ 
it is desirable for candlesticks, torches, ■ 
and special fixtures where a unique candle 
effect is desired. 

How can the theft of lamps in public halls, 
apartment houses, and such places be 
prevented ? ^ 

By installing one of the special lock 
sockets which require a key to allow the 




PORCELAIN BUSHlNe 

CORO TO 
'WORKSHOP MOTOR 



Fig. 1. Current-controlling sockets, heater for 
aquArium, motor switch, and candle lamps. 
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THIS OUTLET IS 
INDEPENDENT Of 
PULL CrtAIN 



Fig. 2. A socket designed to prevent the 
theft of lamps, and two current-tap sockets. 



removal of the bulbs. Figure 2 at A 
shows a pull socket of this variety. It has 
a pointed plug that is turned into the 
lamp base, holding it immovable. The 
precaution must be taken in installing this 
type of socket to see that the ground or 
dead side of the wiring circuit is connected 
to the shell or outside connection of the 
socket, as required by the National Elec- 
tric Code. This brings the live side up on 
the center contact, away from possible 
trouble. 

How can a cord for an appliance be con- 
nected to a fixture without using the 
customary two-way socket? 

There is a "current tap socket" designed 
for this use (B Fig. 2) ; it is substituted for 
the existing fixture socket. Built into its 
side is a plug outlet, which is independent 
of the pull chain which controls only the 
lamp in the shade. For kitchens where 
no iron receptacle is installed, as well as 




Fig. 3. Convenient hall fuse-panel boards, 
an extension chain guide, and a long key. 




ALf-XANDER LEVENTON 

WITH a Graflex Camera 
Mr. Leventon, a well- 
known musician, made this 
portrait of his own son. 

This picture he proudly 
called "Portrait of a Russian 
Boy" — and within the short 
period of a year it has been 
accepted by twenty interna- 
tional exhibitions of photog- 
raphy. 

It won the famous Stephen 
Tyng award of the Royal 
Photographic Society of 
London; first prize in the 
"Photo-Era" competition in 
this country; and the silver 
medal at the International 
Salon of Photography at 
Dublin, Ireland and Chicago. 



Home Portraits 
...artistic. ..ex- 
pressive... are 
made with the 
Graflex Camera. 

In years to come — remember — 
the portraits you make now will 
be truly precious to yourself 
and your family. -a >«. 



c;itAi 



FOLMER GRAFLEX CORP. 




..ROCHESTER. N.Y. 



FOLMER GRAFLEX CORPORATION, Dcpf. S4. ROCHESTER, N. Y. 
Please mail booklet, "Why a Graflex?". . .which describes how more interest- 
ing photographs are made with a Graflex . - . to name in margin of this page. 



124 



POPULAR SCIENCE MOXTHLY 




Are you uneasy 
when visitors look 
around your home? 

'When gnests look around your home, 
do you hope Ihcy won't notice the 
blemished woodwork? 

You can inexpensively make your 
home the cheerful place you want it 
to be — bring back luster to your walls 
and woodwork, make them delicately 
glossed, make them fresh and inviting! 
Just paint tlicm with Kyanize Celoid 
Finish! 

Kyanize Celoid Finish is a water- 
proof medium-gloss enamel that comes 
in a variety of tints, and covers wood, 
plaster, metal, or fiber-board equally 
well. Drying with a velvety sheen 
that resembles a costly hand-rubbed 
finish, it harmonizes with the most 
up-to-date modern interiors. Boston 
Varnish Company, 112 Everett Station, 
Boston, Mass. 

BOSTON CHICAGO MONTREAL 

There is a Kyanize 
product for erery 
household use. 

Look around ytt 
your home — 
your guests do ! 

Then ^ 




Write for free hooklrt, "The Colorful Home," 
or see your Kyantse dealer today 



in bedrooms or, in fact, anywhere that an 
attachment is needed, the socket will be 
found useful and practical. If one desires, 
the same type of socket may be obtained 
with a screw base (also illustrated in Fig. 
2) to fit in the existing socket without 
change. 

Where is the most convenient location to 
place the fuses for house circuits? 

It is now possible to obtain very com- 
pact and neatly designed tlush-type fuse- 
panel boards, as shown at A, Fig 3. If one 
of these is installed in the wall in a hall or 
other accessible place, the changing of 
fuses becomes an easy task when a blow- 
out occurs. A chart pasted on the door 
on the inside, with numbers correspond- 
ing with the fuses in the panel, tells which 
fuse controls the circuit in question. 

How can the unsatisfactory operation of a 
pull socket be overcome when it is used 
I with a wide socket cover like that sketched 
I at B in Fig. .?/" 

Pull-chain sockets are supplied with 
extra long guides {B and C, Fig. 3) to 
curry the bead chain out far enough to 
clear the edge of the cover. Such a guide 
allows the chain to be pulled easily and 
smoothly. Key sockets with extra long" 
keys (also shown at C, Fig. 3) are obtain- 
able for the same purpose. 



LARGE ICE CAKE MAKES 
NOVEL ELECTRIC SIGN 

A CAKE of ice can be converted easily 
and inexpensively into an illuminated 
sign, either for advertising purposes or as 
a novel decoration for any evening event 
outdoors. 

The block of ice is set up on edge and 
the lettering or design is marked on the 
front face by chipping the ice with a small 
hammer, ice pick, or other tool. Then one 




Letters chipped on the surface of this cake 
of ice are illuminated by light from behind. 

or more electric lamps are suspended 
behind the cake and shielded in such a way 
that the light can pass only through the 
ice. When the light, in passing through the 
ice, strikes a place where the surface has 
been chipped and cracked, the rays are 
broken up into all the colors of the spec- . 
trum: this renders the letters or design 
visible in an unusual and most attractive 
way. 

This idea, like the ice mountain described 
last month (P. S. M., Feb. '31, p. 93) and 
the illuminated blossoms in the preceding 
issue (P. S. M.. Jan. '31, p. 85), was 
developed by L. C. Porter, a Cleveland 
electrical engineer. — V. B. C. 




HOME JOBS/ 

delivered at your door! 



Now, you can easily get this most 
widely imitated of all materials for 
your own carpentry, cabinetmak- 
ing and trim jobs from the organi- 
2ation which supplies the country's 
biggest industrial users (tncluding 
the U.S. Army and the U.S. Navy) 
— fifteen different woods — 
genuine aircraft plywood — hun- 
dreds of sizes and constructions 
—any quantity shipped from one of 
our seven conveniently located 
warehouses. 




0^ 




Tells you just what 
wood to use and HOW 
. to use it. Plywood is easier 
to work than lumber ~ it is 
far stronger and much 
lighter in weight. Plywood 
is BETTER for all kinds of 
cabinet work or interior trim— it does not 
split or check— requires no special tools 
for handling. 

Industrial users please communicate 

UNITED STATES 
PLYWOOD CO. iNC 

605 West 36th Street, New York 



Here's That Long-Hoped-for 

*'HOME WORKSHOP 
MANUAL" 

at a new low price! 

with tlic p.\perl t»f tlil* ureal 

IiafKlbouk you can ea.sily he .\our own 
ftirnitiire i>iilU)(*r — el tririclan— radio 
expert — pHiiitcr — (lemraior — toy 
inakiT — model nierhiinlr — Btrilen 
rnift-iinnn-^rnetiil worker- -Iwiat luilMer 
— iini) KeiK-ral all-around construetioii 
and rcpiiir man. 




Contains 496 pages and more 
than 5(H) illustrations 



WORKSHOP 
MANUAL 



16 



COMPLETE 
SECTIONS 



It is hard to believe that .^n«h « great 

I variety of thtnK.-i to make i-uii lie cov- 
ered 111 iiurh complete deiall until you 
actually iice the book nnd look throuKli 

I its sixteen big srrtloua. 

1. Bunding Fine Pumltur« t»y Hand. 

2. Fumiturv of Moflem Drsiin. 

3. Huw to Use Small Wwodworkinv 
Machinvry . 

4. KeiMUrinB Old Furniture. 

5. Toys to Delltrht the Children, 
ti. NovelUec—Omamental and Amuslns. 

7. Woodtumlng Simpimcd. 

8. Decorative McUl Work. 

9. Model Haking. 

10. Radio and EirctHcal ProJerU. 

11. ImprovcmrtitB for House and (warden. 

12. Buata and Sparta. 

13. Pamtinir and DecoratinK. 

14. Woodworkinir Toola, 

15. Equipment to Make for Your H>ime 
Shop. 

Itl. Better Home Workshop Methods. 

REGUUR PRICE $5.00— 
NOW ONLY $3.95 

With Your Name Id Gold Od Tlie FrMl Cever 

i ORDER ON THIS COUPON — — — — 

, Popular Sclancc Putillshlng Co., 

I 381 Fourth Avenue. New York. N. Y. iP.S. 

I Plra*«r send m." a c<.py of the retrular jr> eflilii>n of Thu Horn 

> Workshop Manual for only Vi-^a C <). D. plu.-< a few ct^nU post- 

I aitr. in accordance with your offer. I'rint my name in irold on the 

' front cover. If 1 am dissatlFfie't vrith the iKMik I may return it and 

I yiiu will refund my money. i Plea«« print your name below no 

' tliat it will be property apelled on your book) . 




State I 

I 



jterial 
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SMALL IRREGULAR AREAS 
MEASURED WITH AID 
OF POCKETKNIFE 




During the tracing process the large blade 
is allowed to slide back and forth freely. 



F"'OR computing the area of an irregular 
surface, as in the case of a lake shown 
on a map, the method illustrated is simple 
and surprisingly accurate. 

First, a square of known dimensions is 
laid out to the scale of the area to be 
measured (in this instance a 1-in. square, 
representing 100 sq. mi.). A jackknife is 
next opened as shown, and the short 
blade is held lightly by the thumb and 
forefinger so that the point is against a 
corner of the square. The point where 
the large blade touches the paper is then 
marked. Keep the knife in an upright 
position and. allowing the large blade to 
"track" freely, move the end of the small 
blade around the lines of the square until 
the starting point is reached. The spot 
where the large blade now touches the 
paper is marked. The space between 
these two marks (indicated as A and B 
in the diagram below) is a unit which 
represents the area of the square. 

Next, the procedure is repeated on the 
irregular surface. By tracing around the 
edge once, the di.'ilance A'-O is determined. 
This distance is then compared to a scale 
of units A-B. If the distance A'-O is 
found to be equal to two and a half times 
unit A-B, for example, the area of the 
irregular surface is two and a half times 
the area of the square. — H. S. Rudesill. 



S 



WITH POINT or SMALL 
BLADE AT S AND POINT OF 
LARoe BLAEC AT A, DRAW 
SMALL BLADE AROUND THE Z 
FOUR LINES OF THE SQUARE. O 
THE POINT OP THE LARGE 
BLADE WILL THEN BE AT B 




DISTANCE A-B REPRBSCNTS AREA OP SQUARE 



THa DISTANCE REPEATED 
rOBMS A SCALE A3 SHOWN 




REPEATING THE ABOVE DESCRIBED ^ 
OPERATION ON THE IRREQULAR SHAPE - 
GIVES DISTANCES X-0, WHICH MEASURED 
BY THE SCALE EQUALS THE AREA IN 39- FT. 

How a square of known size is used to estab- 
lish a scale for measuring an irregular area. 




Corona 

^Mtrnt MeiO CORONACASE .... tidc^^it oi a 

U>^el^€4ul I)CICI f~toO , , . AT NO INCREASE IN PRICE 



Finished in rich, soft 
brown . . . brass fit- 
tings inside and out 
. . . efficiently pro- 
tects the typewriter 
when Corona goes 
along on trips. 



Serves as a roomy 
overnight case, when 
Corona stays at home. 




THE new Coronacase made an instant 
hit. "Just what we were looking for," 
people tell us. 

Trim smart line.s — fine workmanship- 
rich brass fittings. Doubly useful. .\ neat 
carrying case for your Corona. A light, 
handy overnight case. 

But not everyone can understand how 
Corona can offer it at no increase in price 
over the "little black box." 

Corona's answer is simple. For 22 years 
a million people have preferred Corona 
. . . many more than have chosen any 
other make . . . eacii year Corona offers 
better and better value. 

Most writers — for instance — choose Corona. 
Their demands are exacting. Simpliciry. effort- 
less touch, and ruggedness must be there. 
Albert Payson Terliunc sums it up as follows: 



have six Coronas. I have never owned any 
(It her kind, except one which I used for a day, 
jiid then discarded." 

^'ou'd be amazed how easy it js to learn to 
Coronatypc. Many Coronas are used by the 
whole family — for neater letters, reports, school 
work. 

Corona is finished in seven colors, to meet 
your individual preference. 

Try Corofia for a week 
entirely without obligation 



We've found that there 
is only one way for you 
to decide on the merits 
and convenience of a 
Corona, and that is to 
give it a full trial in 
your own home. 

And we're so confident 
of Corona's ability to 
convince you, that we've 
instructed every Corona 



dealer to lend you one 
for a week — with his and 
our compliments. No 
red tape — no obligation 
— no "sales pressure." 
Do your own deciding. 

The coupon below is 
for your convenience. 
Send it to us — and we'll 
arrange for a week's trial 
use of Corona for you. 



Pay for Corona out of Income 

Any model Corona can be paid for in convenient 
installments. And the down payment is small. 
Many Corona users 5nd Corona soon pays for itself. 
The coupon brings a booklet, too, showing how. 

Corona Four, $60.00 including Coronacase. Other 
models, $39.50 and $65.00. 



CORONA S&Ur/A^/c^r/ 

L C Smith & Corona 'l ypcwriters Inc Dept. 1 3-C N. Y. Life Bldg.^ 5 i iVladieon Ave., New York Ci y 
□ Send free booklet. □ Deliver Corona for trial. 
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Plaster for 

PATCHING 





OWN A 
PRODUCTO 

Electric Workshop 
Combination 




and make your spare time 
profitable. A sturdier, more 
compact workshop for the 
home — completely Kuardcd. 

Send Coupon for Circular 
The Parks Wowlworking Machine Co. 

r)ept S-3. I.y.' Knmvllim St.. Cincinnati. Oliin 
fanadian Factory: .'.'.■< Notre Ilanie East. 
Montreal 



Name City ... 

Address State 



PAUKS 



WOODWORKliNG MACHIjNES 



Rutland Patching Plaster makes it easy to 
patch that crack or hole in wall or ceiling 
yourself. Requires no special skill. Anyone 
can do it. Just add water, then apply. Doesn't 
set too fast like plaster of paris. Gives you 
plenty of time to smooth it in place. Makes 
permanent patch. Won't shrink, crack, swell 
or fall out. Takes paint or wall paper per- 
fectly and won't show 
through. Don't let that 
ugly hole stare you in 
the face a day longer. Get 
Rutland Patching Piaster 
at any paint or hardware 
store today. Made by 
Rutland Fire Clay Co., 
Rutland, Vermont. 



RUTLAND 

PATCHING PLASTER. 



THIS CIGARETTE HOLDER 
GIVES YOU A CHOICE 
OF FOUR BRANDS 




A neat and easily made "preference" holder 
with room for four packages of cigarettes. 

CIGARETTE smokers become so par- 
tial to their favorite brands that the 
considerate host or hostess nowadays 
makes it a practice to offer a choice of 
packages. This can be done more easily 
if a neat, compact holder for the packages 
is made. The one illustrated, for example, 
allows a choice of four brands. 

The construction is of the simplest. I 
used a piece of mahogany 1 by 4J4 by 
6-*in in. On this I drew four rectangles 
as shown and drilled out the bulk of the 
waste wood with a small auger bit. It 
was then a simple matter to chisel away 
the sides and ends. 

The holder should be stained the desired 
shade and given two coats of varnish. 
Rub the first coat with fine sandpaper or 
pumice and water, and the second coat 
w-ith pumice and oil. — R. L. Graxxs. 



Top and edge views of the holder. The four 
recesses are bored out roughly, then chiseled. 



SALT REMOVES PLASTER 
OF PARIS FROM HANDS 

HOME workers who have occasion to 
use plaster of Paris should know 
the secret of removing it from their hands 
— a trick I learned through observing my 
family doctor. When you are about to 
wash your hands after handling plaster 
of Paris, moisten them with water and 
sprinkle some common table salt over 
them. Rub the salt into your skin in the 
same manner as you would any kitchen 
cleanser. No soap is necessary; merely 
rub hard and briskly, using the salt freely. 
Then rinse your hands thoroughly and dry 

them. Jt LES J. SlEKMAX. 



How To Use 

MOTOR-DRIVEN 

Woodworking Tools 




First Manuals on This Subject! 

Xo man who work-* \s\\\\ wood ran afford to be without 
tlu'.>e luo tien- hook-i. They lell hoiv to plan a nmrlern. 
motor-driven workshop — how to select and use properlj' 
thf Jointer. Itand Saw. Cirnilar Saw. Woml-turninK 
I.athe. ^fouldinc Tutter, lloilne and UoutinR Machine, 
Scroll Saw. and Sander — how to perform numerous un- 
U:-uaI ami u--teful opeialion» on nmlor-driven machines. 

Hundreds of Photographs, Drawings 
-how the prti|>cr mclhiMl of (iperatliiK each motor-driven 
tool. AKo cJo^e-ui> view- llmt explain evi-rylhintt — iHa- 
yiiifiw and lavriiii, of nindi'l rnotov-di iven workshops. 
Iliuulrcd- of Imiwriaiit que.'tlona answeri'd. 

2 Volumes— $1.00 each— Worth $10 
Volume I rovers: I'lannine KfTidcnt \Vork>hop^: How 
to .ludite Kitirlcnry of and Operate Jointer. Moulding 
rmier; and numerous Circular Saw Operatton-*: Vol- 
ume tl cover' : Correct Operation of \Voo4lturnlng 
Lathe._ Band Saw, Boring. Rourtng. and Jlorllilng 
Machine-*. Scndl Saw, many other 
operation-. 

Read Them 10 Days 
AT OUR RISK 

Mail a ow dnllnr hill for each volamo, and 
wi! will -thip pootaKe piepaid. Ur. send no 
inoniy, and pay poMtman on amvml. ptuM 
po4ii«Ke. Eltn«r way. natififactiDn Kuaran- 
ttfeii or your niont-y refundeJ. 

WOODWORKERS EDUCATIONAL DEPT. 
(Division of Delta Mf;. Co.) Milwaukee. Wis. 
1663 Helton Street, Department 13-C-3I 





WW DAAVShows How YOU Can Make Fine 
ri\£.t. Ol/UAk Clocks Right at Home 

of r I o C k - for yournflf . <'f to sell at Ilift ProfiU 

M a k i n ff . We furnish infltructiona, paru. Works 

Uonru Mating (1.65 tip;oth(>ri« with chimes. all pricea. 

idraa. (iivea Cank-in on demand fur Mantel, Banjo. 

delaiU.pncM Qrnnd father's Clicks. Auk about new 



parta. "writS '"W T>T\ct^A Ele<-trir Clock and Spuria 
Now forcopri Blue Print Offer. 



PREB Cataloff. 

AMERICAN CHIME aOCK COMPANY 

1691-H Runner St. Phltodalphia, Pa. 



1002 Etowah Ave. 



SHIP MODEL FITTINGS 

of quality 

We manufacture a complete 
line of scale model fltting-^ for 
Sailing Ships, Yachts, Steam- 
shlp^* and Naval vessels. 

Our Illustrated calaiofi No. 7 
will be mailed on receipt of 15c. 

A. J. FISHER 

Royal Oak. Mich. 




fpifrumiii 

(^HAHDV BOTTLE CAPPER 

*1 



Simple — compact — easy to operate. 
Seal* perfectly. The modern way. 
At your dealers or sent postpaid. 



CROWN CORK « SEAL CO., 

Eastern Ate. & Kresson St., Baltimore, Md. 



A CLIPPER SHIP FOR $4.50 

. vV« Buppty all the parta, cut and numbered 
rcftdy to put toffether. Inatructtons show fall 
detailH how each numbered part Ru intotba 
othor. A few hount of pleasant paattme and 
you will haveabeantifnlandvmlaabta modal. 
■"> alao havw parts for theSantaHarla. 
U I'inLa, Mayflower, and Flying 
Cloudal$4 .liOeach . Constimtion (Otd 
IronKide). $5.98. Flyinir Cloud with 
elactric Htrhts, th.^. We aliui have 
kitof orCOACH MODELS: Desdwood 
Tally H*»,(;<"Tire WwKhinscton'apri- 
„ vate coach. Devonpi.>rt to L-mdon. Prll«^e- 
tontoPhllsdelDhfal at*4.98oach Ue»a homo;*) . Ilorsfn r2.00p«rp»ir. 
ModeU sent pluK p««t.«e. U. S. money order or cTieck 

mu.^l accompany all f()rcitin ortlcra. 

C. J. Blcrbower, Dept. P.^S. 
3216 Baring Street Philadelphia. Pa. 

Originator of Buita-your-own~*ntp-moaelt 




A definite program for getting aliead 
financially will be found on 
page four of this issue. 



© This seal oti an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 
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Double-Duty Stand 
for a 
Baby's Bassinet 

Bu C. A. ROSELL 

FOR a very small baby's bed. a bas- 
sinet on wheels has several advantages. 
It can be moved from one room to another 
with the greatest ease, and for trips away 
from home the basket can be lifted bodily 
to an automobile without aw-akening the 
baby. The stand, too, is light enough to 
be transported in the car. Furthermore, a 
bassinet of this kind costs little to make, 



Inexpensive bassinet, 
the stand of which 
can be used later as 
a "kitchen maid." 




and later on the stand can be utilized, 
simply by adding a top, as a tea wagon or 
"kitchen maid." 

Built in the simple way shown, the 
stand for the basket requires few tools — a 
plane, saws, screw driver, ^^-in. auger bit, 
brace, gimlet bits or drills, and sandpaper. 

Use any wood hard enough to hold the 
screws in the end grain. Cut the pieces to 
the dimensions indicated in the accom- 
panying bill of materials and assemble 
them as shown in the drawings. Cross 
braces may be used to stiffen the construc- 
tion of the lower rails, but they were not 
found necessary for the stand built by the 
writer. Do not, however, use screws less 
than 2 in. long, because at best they hold 
only moderately well in end grain. Select 
high-grade ball bearing casters so the 
stand can be moved smoothly and guided 
easily. 

It is obvious that the stand can be 
built with turned legs, if desired, and 
elaborated into a more ornamental piece of 
furniture, especially if it is to be con- 
verted into a tea wagon later on. Even in 
its plain form, however, it is attractive if 



INDIAN DAY 

March 28th 

"Open House" at 
your Indian Dealer. 




From Kalamazoo . . . 

. . . to Timbucktu 



. . . from wherever you are to wherever you want to go — 
let an Indian take you. Go the sportsman's way, on this 
lean, lithe steed. 

Vault into the saddle — thrill to the throbbing power be- 
tween your knees — let the breeze straighten your hair, 
the sun tan your face . . . give battle to the steepest hill, 
conquer the miles! Relax . . . drift along country roads; 
loiter in leafy lanes — that's motor-cycling! 

No sport in all the world packs as many thrills and joys 
as motor-cycling. And with a dependable Indian they 
are yours at so little cost ... a small investment — and 
less than two cents for every throbbing mile. 

Get the facts now! 

Write today for folders on the Indian Scout, the Indian 
Chief and the Indian 4 ... let us show you, also, how easy 
it is to own an Indian — just mail the coupon. 

A few desirable dealer territories are available . . . 
if interested, write lor details. 





IVIOTOCYCIES 



INDIAN MOTOCYCLE CO., Dept. B3, SPRINGFIELD, MASS. 
Please send folder on Indian Motocvcles. 



My la. 



N.\ME ... 
ADDRESS 



CITY ST.\TE. 



Ci 
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New lather 
soothes, protects 

TENDER spots that hurt from shaving 
go like magic when you use Lifebuoy's 
double-dense lather— you get the quickest, 
cleanest, most comfortable shave ever. 

Malce this test yourself 

Lather with Lifebuoy Shaving Cream. 
Shave as you always do. Feel how smoothly 
the razor coasts over the tender spot. See 
how the toughest beard comes off cleanly, 
easily — without pull, scrape or after- 
irritation. Lifebuoy lather soothes, lubri- 
cates, protects. Get the big red tube of 
Lifebuoy at your druggist's. Or write for 
a free trial tube, .\ddress Lever Brothers 
Co., Dept. H-3, Cambridge, Mass. 




BUILD MODEL SHIPS 
OF THE BETTER KIND 

Special Construction Set and All Sorts 
of Parts for U. S. Destroyer Preston 

We ran al<o supply ronitrurtlon sets;, flait^. steering 
wheel;*, nuns;, eap>inn.'. anclinis. blue prints. lM»*iks. 
etc.. for bulltllne models of the Flying riou'l. Coiiiti- 

tution, Spanish Gallmm. MUtiisttippi St«tHmh<>Ht, SQV(>reiirn of tlin 
Se^fi, BluentMte, Mayflowtir, Viking, Ballimnre clipiM^r Krid many 
nihera. Al80i>p*cinlcnn«trurtion ii^tx forrmcinir oatl biwttt.ptiwfr 
boBtH. mndel nteam en>tine«. prt>p*'ilen«. rH\. and fin** tools for 
the model maker. Our lanre &6 pairr photoifraphirally niustratoti 
Hhtp model booklet cuntainM valiiablei Information and blntx f'>r 
buildinK ship mo^tpln. in addition to price*, and full description 
nf the above artirlen. Many people only Rliifhtly tntert-'Htt^d in 
mod'.'la. have become ureatly enthused upon recei\inK this booklet. 
A copy will be niailedpoiiti>aiduponreceipt<>f 15c 'coin prof«rred> . 

MODEL SHIP SUPPLY 
COMPANY 
Dept. T 
Mineola. 
N. Y. 




25 POWER $1 

GERMAN POCKET MICROSCOPE 

A marvelous f>erman 25 Power micr(»eop«, size of pencil. 
Knlariieti diameter 2r» timeii. arna 625 times. Vine lenseit irive 
extra larire field and jfreat li«ht. Only 4 :i.8 inches x 3-« 
inch: weiah!! but 1-2 ounce. Used in siclioolF" and colleKet 
thruout the country. Fine for bioi'iKV. Kwiloto'. botany, 
nature study, exatninim; Htamus*. finder printa. inHeci.«. 
cloih. metalH. photoitraphs and tliouiMtnds of other thinK'^' 
Equtpt with handy fountain pen clip. 



$1 prepaiiL Money back gsarantec Discoul for 6 tr nore. 

BINOCULARS 



Over 200 Classes 
All nukes- -tl- $110 



Rvrrrthinitin bInociitarR, f1«ld kIanrpx, tt^leiicopeH anil npti- 
c»l instrurnvntH. Tlie finest enil larifeiit asHnrtmenl in 
America. Cetalctir irivrs all informatiitn how to chuoHe tli« 
brat for your individual needs at the U5WEST PRICE. 

Try Anicricn'a leadhw Binocuhir iloustc Firnt 
DuMaurler Co.. Dept. 303. Elmira. N. Y. 



neatly painted, enameled, or lacquered in 
pink, blue, cream, or ivory color. 

A basket of the type shown needs only 
the addition of four blocks with holes 
bored in them to slip over the projecting 
dowels in the stand. If a basket of an- 
other kind is used, nail a suitable frame- 




^ TEA WAGON 
^ CASTERS 



46 DoweL PIN 
° le 

.•-.i"_J 


. / 


• 





MOLES TO FIT LOOSELY OVER OOWCLS 
BASKET; ' ' 




How the stand is constructed, and details of 
the table top, basket, joints, and casters. 



work to the bottom. Make the holes some- 
what larger than the diameter of the 
dowels and countersink them a trifle so 
that they will slip on more easily. Also 
round off the upper ends of the projecting 
dowels. 

When the baby has graduated to a little 
bed of its own. the stand can be changed 
into a tea wagon by adding a top with a 
molding nailed around the outside edge. 
The easiest way to fasten the top is to 
dri\e screws through the upper rails from 
the underside. A handle may be added, 
but if the stand is to be used in and about 
the kitchen for clearing the table, receiv- 
ing dried dishes, and the like, it may be 
more convenient without one. A handle 
is likeiv to be in the wav. 



Materials for Stand 





Pan T. 


\V. 


L. 


4 


Rails and stretcher? 1 


1 


23 


4 


Rails and stretchers 1 


1 


wA 


4 


Lcsis 1 


1 




4 


Block? y. 


VA 




16 


Round-head blued screws 




2 


4 


Tea wai;on casters. 214 dianiftcr 


I 


Dowel rod, diameter 







Materials for Changing Stand 
to a Tea Wagon 





r.irl 


T. 


\v. 


L. 


1 


Top 


H 


IS 


28 


7 


Molding 


'A 


1 


16 


2 


Molding strips 


'A 


1 


2y 



Note: .■\'l dimension.s are given in inches. 



NEW LOW PRICES 

coodrich-good/vear 

Tirestone - U.S. 

AND OTHER TIRES 



Lowest Prices on Earth! 

Thousands of salisfled tire iiscra all artr 
the V.S.KJjor \S years of boiin««a vpeaka 
for itself. ThU htg mpcnui{bl« company will 
Bappiy you with rp«>iistrQctf>d slandard 
mnk'-tirej nt Inwwit prices in history— 
Cuarantacd lo giv 12 months' service 




Don't Delay— Order Today 



CORD T 

Size T*rf:Tub«« 

:■■ u.l S2.20 $1 



OBAIBRS 
WANTED 



2.25 
2.9S 
2.9S 
2.95 
3.50 
3.20 
3.20 
3.45 
3.60 
3.60 
4.4= 



BALLOON Ttrtt 
Size Tires Tubes 
:r)xl.'lUS2.30«l.M 
29x1. U) 2.40 1.15 
30x4.50 2.4S 1.21 
aO<4.9S 2.*0 \.U 
SlixS.ZS 2.9i l.:i5 

soics.zs 2.SS I. as 

31XS.2S 3.10 1.95 

g 1x6.77 3.20 1.41 

!x6.00 3.20 1.40 

33x6.00 3.20 1.4S 

:i2t*>.20 3.50 i.rtr 

All Other fctxefe 



Send only SI. 00 deposit with fsrh tlrs 
opdere,!. We ship baUnc.? C. O. D. Drdnft S 



YORK TIRE & RUBBER COMPANY Dept. 620 
3SSS Cottage Grove Ave. Chicago, lllinots 



Boys 



have fun with 

j^chemistry -25^ 

^ Siirpri:j? your fricml-i with magic rheni- 

iral trl(k-i; raukf Ink. dye rlolh. write 
serrei letters uiih Invlslhle ink. pniir 
colored liquid-i from a pitcher of plain 
. ualerl All tlie-e aud luore (henitriil 
• -!3 Stunts ran be done with ('IIKSf- 
CUAFT .lunior. It s a heap of fuii 
and shows you useful thing* to do. 

Free Magamine 

to evor.v hoy whowrlte5 
now. Contain-t cheml- 
ral Information and 
new trirk* and stunH 
to do Rt home. Write 
for your copy now. 

The PORTER CHEMICAL COMPANY, 
1 38 Elast Washington St. Hagrrsiown, Bid. 





(PatcntBH 1-17-22) 



The Midget 
"Five'in-One" Slide Rule 

is a cumbinstiun Mannheim, Polymet- 
ric. Loa Binary, Add ami Sub- 

tract Sfidt! Kule. It will instantly add, 
Kubtract, multiply and dlvidn any com- 
bination of whole numbers, fractionn, 
mixed nunibprs and decimals. Gives 
every roi)t andpower. also l^ttgn. Sines 
and Tanirent)'. Made r>f aluminum with 
Bcale« on wrhitt* cflluloid. Site 4 in. 
Approved and adopted by coll«ire«. 
Price with instructions. tl.50, Fabri- 
coid Ca-ie TiOc extra. Srnt C.O.D.if de- 
sired. Catalntriie Kre^. GILSON SLIDE 
RULE CO., Stuart, Florida. 




GERSTNER 
CHESTS 

In correct deslfn. 

The ."standard for 
Toohnakers. machin- 
ists and nther me- 
chanics. Many styles 
sImwh in i'ree Ca!a- 

H. GERSTNER & SONS 

ia St.. Dayton. Ohio. 



WITH TMB A \ /'^ ^ 



ARKOCRAF 

Protect Y»ur 



Protect Your 

Tool! FrOmTheft. Write with elec- 
tricity any name or deaiirn on the hafil- 
i^st undt^nast tools and tnatrumenta.or / 
any metal, like writtni; on p^ipur with I 
pen or pencil. Comoleta Outfit ^ 
S3. SO Prepaid Anywhere. Interem- 
init llluatrBted circafar free. Writ* to- 
day. Asents wanted. T- a r- 
ARKOGRAF PEN CO. <^5t*=^.^J 
117t-A East Stark St., Portland. Orason 




MAKE 
YOUR 



INVENTIONS MY 



Millions have iieen made from ideas pr 
^Si^Ts.'C devcln;icd and protected Itv inventors. ( 
^urvltf the first steps is the development of a i 



; properly 
One of 

_ . _ I practi- 

' — wDrkinn model. 
^flS ^ tis rnugh sketch or model of your idea. 

Xmf& ^^'p "i'l suhinit complete report backed by 30 
* years' eKi>erience in model making. Confiden- 
tial service. .Modern ctiuipnient. Bank reierences lur- 
iiished. KUF.E Itnoklet ''Makintc Inventions Pav." 
CRESCENT TOOL COMPANY. Dept B. Cwauti. 0. 



FANCY WOODS 1 16 .o ^ 

Wc have In ftlock .SO ktndit of hard and soft fancy 
woods for Inlaying. .ModeU anil Scroll work. Send 
■tc. postage for Lift! \o. P. S. 

Also an illuslraled Catalogue deacrlbing our designs 
for Scroll Work, 2^ ccnl^. 

H- L. WILD, 310 Eam 11 Str«et 
Phone ALgonquin 4-6056, New York City 



aterial 
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"''BY1^S^?^E cc^i'SS^^'' Profitable Spare Hours 



BY ALL THE COLORS 
OF THE RAINBOW 

RAINBOW colors in ever-changing vari- 
' ety illuminate the letters of the sign 
illustrated. The effect is as striking as it 
is mysterious, yet the sign can be made by 
anyone handy with tools. 

Wood, sheet metal, or a pressed wood 
composition may be used for the sign 
itself, the latter being recommended 
because it is particularly easy to cut with 




This arresting sign is lit by colored lamps 
that Hash on in ever-changing combinations. 

an ordinary scroll saw or jig saw. Ground 
or opal glass should be placed under the 
letters to diffuse the light. For indoor use, 
ordinary linen tracing paper will serve. 

Each section of the sign is provided with 
three or six lamps, one third of the lamps 
being red, one third blue, and one third 
yellow — the three primary colors. 

Each lamp socket is provided with a 
thermostatic flicker. Such flickers can be 
purchased at any electrical store. Xow con- 
sider what happens: the lights go on and 
off without any particular sequence with 
respect to one another. At one instant, 
the yellow lamps may be the only ones on; 
at other instances the red or the blue 
lights may be the only ones lighting the 
letters. When both red and yellow hghts 
are on at the same moment, the letters arc 
streaked with orange. When the blue and 
yellow lights flash on together, the letters 
appear green. In this manner the letters 
are continually changing colors, so that 
one sees nearly everj' color of the rain- 
bow. The result is quite mysterious. In 
fact, one not knowing the secret is puz- 
zled as to how so many colors are pro- 
duced. — Dan-a S. Crf.eni.aw. 




The sign partly broken away to show one set 
of colored lamps. The other side is the same. 



When varnish remover has been used on 
an open-grained wood, it is often neces- 
sary to refill the grain with paste filler. 



Wew allows 9" T'niversal 
liuiidisaw. 7" X -lO" cetiter 
to rrnttT Lathe, and 10" 
JlK Suw. All Hepnratf ma- 
<'hini's tlrlvfii by only one 
motor. 



I 




KvtT.vtbinir .von nood to make spare hours fascinating and profi^ablf. Strontr, sturdy onnlpmont — ^fast 
and lu-i'unilH -turu'< spun- luninfuls into prolir. \V. I,; Muir averu«»'s SI an hour: M. W. t'ushinsr runs 
arouiul $2 an hour, rrniik Whilaker sold ^:til ship model for $125.00. W. II. I>uer earns liiKh as $25 a day. 
All (Ills possible for ,vou- (Jel our eatiilt)}r, .selert uiaelilnes, rush onler and within few \veeks have hum- 
ming s»\v, whirllnu liithe, lin/.zinR jointer, zooniin;; baud saw and eaiier jiu saw alt busily runiihm in 
your sliol'. Vou work with clean, fracrant Iniuber — inakinic and sellini; sereons. o<ld pieees of furniture, 
idever toys, uiibiue novelties. Deliirhlflll minutes fairly tly. Our bin free cataloff exiibiins everything — de- 
seribes ■•(luipmeiit. irives ImiMtrtant wiHHlworkbux tlat.a, fells of our aebieveiuent i-ontesls, shows sevenil 
views of home and eoninu'ridal shops, jilves louff list ()f iiiterestin'4 books of instrnetions and deslKUs 
Kellinu at jittraetive priees. 



BAND SAWS 



LATHES 



HANDISAW 




\V(Hnl ttirning linlu-s in 17". . 40" ami tjo" 
ii'iitfi- Ut cpnter lapui-tt k'> wUlt 7". .S" and II" 
>«inK-(. Kxffptionally lixid Ucds. Three speeds. 
Model for :^ort inPiaU with S" swlnir. 17" center 
(o center. Coiun<>und re^-t attachment for soft 
iiietiil^ oti 7" swinn latlie^*. Splendid value.* in 
the IlOiri: CH.WK I.iiu'. 



JOINTERS 



Kvcrv uooiiuorkcr — aiuaieur or proftsr-ional — will 
lie Interested in the new ltOICK-4'K.VNE V 
hal) i>rarlni{ .lolnter. Oradiiated fence TILTS 
TWO WAYS. Wide rahl>et arm. Loiia ta1)le>. 
Cupat-lly 0 10 <i". itiillt for lunK. hard 
service. Kxtraordlnary value at. le-.,^ miard 




$25 



Tuo popular -l/.c-. 12" and 11". 
Table lilts 4'. det-ree-;, Ilrnnzt.' 
l»earinK>. ICxtrerm-ly riKid frame. 
Blades may he obtained for cut- 
llnu wood, metal or (inii|>oaitinii 
materials. Splendid vuluc'. 12 
inch Kiind Suw. ^^0% CA 
less (luards. at .... JpO^ 




Tlie I'niversal Handl-saw l.'^ one 
of ttie most popular BOU'IC- 
CHANE Machine^. Rijild, strong 
and .sturdy. Will rip. Rrind. 
dado. Ijore. mitre, joint, sand and 
mortise. Table tills to l.'t deKrees. 
A splendid value for 
only 



$30 



SHAPER 



JIG SAWS 




•Jil-lncli jli; .'■aw i.s large, massive 
and heavy — ivelKhs 70 pounds. \ 
real maehlne In eveiy sense «r 
the word, ila^i l.'t" tiUliiK table; 
autoinalir saw du.st blower aa<l 
improved double-lirong hold-dowa 
shoe. Blades swian to any an«te. 
.\ remarkal)Io value. .Mso a 10- 
ineb .lie Saw attiae- ^4 4% 
tlvely priod at Sp 1 ^ 



Shop Pays For Self! 

HOKE-CR.^.NF.dcnionit rat Ins. shops 
needed in hundreds of towns. Vour 
territory may be open. Get details 
of new plan. Learn how you can 
have self-paying shop of huniminR 
machinery. Vollowins are high .spots 
of i)lan. 1st — Vou order in regular 
way. Send usual deposit. We ship 
machines and send you demonstra- 
tor appointment. 2d — We send men 
to your shop who want to buy. Vou 
demonstrate. We do the selling. 
3d — Vou get commissions on all 
sales to prospects to whom you 
demonstrate. Makes it easy for 
you to meet payments, .\fter pay- 
ments for equipment are fully made, 
you still gel commissions. .Affords 
steady income long as you demon- 

slr;ite. r.et the del.-iils. 




This hlBh .speed, highly emrlent 
aiaehlne Ls iMeetitU! the demand 
for a depelubil)le, low-prired 
>haper. Has 17" rirrular lalile 
whirh Is east inteerat with a 
solid. cast-Iron pedestal. .Spin- 
dle rises and lowers. Ball bear- 
ioK. Speed 7000 r.p.ra. Weliehs 
so pounds, ^'ertioal reversible 
motor drive If desired. Cuts 
laouldlnKs on straUht or eurvetl 
t)le<-es. .\lso dovetails, routs, da- 
dos, joints and ral)liets. A re- 
maikalite value ^ ^ 

$49 



FREE SCREEN BOOK 

TelU how to hulid suhsiantlal window screens 
with Inlver-sal llandlsaw. Most romplele 
book of its kind ever publUhed. ReKUlar 
2.'ic hook ofTereil FUKE if you write at onct*. 
Also— 

FREE CATALOG 

i-'ifiy-two larjio S'- x 11" panes. Trofuscly 
Illustrated with 113 picture.s. Shows and 
describes complete ItOICE-CRANE line of 
bench power tools and nece-ssories. AKo 
views of shops and other highly interestinn 
matter. You haven't read all there is to 
know atiout bench woodworking machinery 
until you have seen tliis cat:ilns. Send tor it, 

USE THE COUPON 



W. B. & J. E. BOICE 



Dept. P. S.— 3G 



W. B. & J. E. BOICE 

Oept, P. S.-3C Toledo, Ohio 



Toledo, Ohio 



Check in square oppo- 
site items wanted. 



^ Send your big Free catalog only. Not Interested In Dem- 
onstrator plan. 
□ Also send FREE Screen Booklet. 
^1 Also send catalog and details of Demonstrator plan. 



City County . 



State . 



Qf Thi» seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 
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COLUMBIA 
UNIVERSITY 

HOME STUDY COURSES 

Are You Sufficiently 
Educated? 

Educating you means drawing you out, 
revealing . something within you that you 
may not have known you possessed. As 
long as you hvc you will be drawn out, — 
educated more and more by persons, facts, 
points of view. . . You can by your own 
effort hasten and broaden your education. 
As long as you live, you » should become 
constantly a more efficient person, dealing 
with more facts, acquiring more vital points 
of view and a fuller background. . . . 
Whether you do so for the intrinsic pleas- 
ure to you, or for the social value to your 
friends, or for the financial reward, or for 
greater public service you should educate 
yourself consistently and continuously. . . 
Attractive courses are prepared especially 
for study at home. Every intelligent per- 
son can be benefited by some of them. 
Columbia University invites you to inquire 
about them, and to enroll for courses that 
seem suited to your needs. 

PARTIAL LIST OF 
HOME STUDY COURSES 



Accounting 
Agriculture 

American Government 
Applied Grammar 
Banking 

Business Administration 
Business £nj;)ish 
Business Law 
Business Mathematics 
Business Organization 
Business Psychology 
Chemistry 
Child Psychology 
Classics 
Composition 
Contemporary Novel 
Corporation Finance 
Drafting 

Drawing and Fainting 

Economics 

English Composition 

English Literature 

European History 

Fire Instirance 

French 

Geometry 

German 

Grammar 

Greek 

Harmony 



High School Courses 
History 
Investments 
Italian 

Juvenile Story Writing 

Languages 

Latin 

Library Service 

Literature 

Magazine Article 
Writing 

Marketing 

Mathematics 

Personnel Administra- 
tion 

Philosophy 

Photoplay Composition 

Physics 

Poetry 

Psychology 

Public Speaking 

Religion 

Secretarial Studies 
Short Story Writing 
Sociology 
Spanish 
Stenography 
Typewriting 
World Literature 
Zoology, Etc., Etc. 



Sufficient elasticity has been allowed for 
adaptation to individual needs. This sys- 
tem of instruction assures the student the 
opportunity to master every part of a course 
under the personal guidance of competent 
teachers. . . A bulletin showing the com- 
plete list of courses available for home 
study will be sent you upon request. A 
special high school bulletin, listing courses 
that cover complete high school and col- 
lege preparatory training, is available also. 



Columbia University, 

University Extension— Horn* Study Dtparlmtnt, 
New York, N. Y. 
Please send me full information about Columbia 
University Home Study Courses. I am interested 
in the following subject: Pop. Sci. 3-}l 



Namt 

Simt and Number. 

City 

Octupatien 



.Stall. 



PORTIERE ROD SUPPORTS 
SAWED FROM WOOD 




A modern looking, ornamental portiere support 
cut from a waste scrap of veneered paneling. 

DECORATIVE supports for a portiere 
rod can be made in a few minutes 
with the aid of a band or jig saw, or a 
handsaw and an auger bit. 

From y^- or J^-in. stock, preferably 
veneered paneling, cut a pair of blocks in 
any suitable pattern such as that illus- 
trated, which is a simple arrangement of 
triangles. Then, a short distance from the 
top, cut a circular hole of a size corre- 
sponding to the diameter of the rod to be 
supported, leaving the top open so that 
the pole can be inserted or removed easily. 
Drill three small holes in each support to 
receive brass escutcheon pins or screws, 
and finish the wood as desired. 

The variety of design, size, and finish is 
unlimited, but take pains to have the sup- 
ports harmonize in general style with the 
rooms on either side of the opening being 
draped.— W. E. B. 






When a band saw is available, a pair of the 
supports can be cut out in a minute or two. 



A CHEAP, useful cement of the celluloid 
type can be made by chopping two old 
celluloid toothbrush handles, less the brush 
ends, into a quarter pint can of lacquer 
thinner. With an occasional stirring, this 
will take about two days to dissolve. 





^ TOOLS ^ 
Vbull Be Proud of for a 
LIF ETIME", 

Ha tchet /h | m 5 |>aLc\ Hammer 

BOB^AT\e^ 

oy Steel 

GUARANTEE 



COMBINATION 
BARGAIN PRICE 

HAMMER at HATCHET 

TOCETHER$2?5 
FREE HINSDALE 

* Thin Jaw Pliers 

with thi* order 
BOB CAT Special Alloy Sternly 
Toughest, hardest alloy metal used 
intooliof ihiskind.Try themagalntt 
any other alloy hammer or hatchet. 

Perfect Balancm Non-Slip Crip 

Second prowth hickory handle, hexa* 
gon Bhaped with flared end, giving a non-slip grip. 

Send IVo Money. JuM write: **Send C o. D. 

Eirccl post, one Hinsdale Bob Cat Alloy Hammer and 
atchet and free'pair of Hiniidale Plierip>.*' Pay postman 
!$2.93 plus parrel poht charges. Money cheerfully re- 
funded if you're not ^alisficd. 

HINSDALE ]»fFG. CO. 

E.t. 1919 837 Deaplainew rhicatfo 



iSlnchesOff 
Waistline 



''Reduced from 42 to 34 inches in 35 
daya. That's whatthe Director Belt did j 
for me" says E. D. Lane. 

The "Director" banishes fat by 
a gentle vibrating mussage-like ac- 
tion and causes it to be absorbed 
and etiminaled. No drtJRS, dieting 
or exercises. Proved by thousands, 
A natural easy way to reduce. 

Sent on Trial. Try the 
••Director" without risking a penny. 
Write now for trial offer, doctors' 
CJidoraements and letters from users. 

LANDON & WARNER 

3eON.MichlganAve., Oept.E-79, Chicago, 




Build 
and Fly 
the IDEAL 



EAGLET' 



20 In. Size 
Constructioo 
Outfit 



All balsswood (not cardboard) with 
many featuri-,^ of exiu-n-iive inode!.!. 
Kasy. quirk consirurtion ; everjthing 
ready to put toKeiher; wpi^hs 1 oz. 
complete. Flies like a IjIb one! Get 
one now and have some ri-al fun ! , , 

Postpaid 

Send Sr. for Bio iff pp. Catnlot/and Circular Showino Sew Modeta 
IDEAL AEROPLANE A SUPPLY COMPANY, Inc. 
28 West 19th Street. N«w York Crty 



50c 



® 




NEW EASY WAY 
To Do Expert Home 
Woodworking 

Turn out exrfllfnt ilf- 
diiinsnKht in your home 
...mAketrellitieit— b<>ok- 
fnds, c«bin«t«, rhurs. 

«-tc. Ea»y tnlMrn with - . ... . _ 

H & A portablf riociric H & A WOOD LATHE 

•^iiipment. Elrctric Brnch Wood Lathe pictured helps you turn oat 
I.t<rr«<-t work. HlKhly Bccurate. Sturdy. dependal.U-. Ball bt-arinir 
t. J'*'."- ' "Khl sockft. Rrasonably prired. Write for 

FREE HA A cftUloif uf complete ht'mt wiKKlworkfriK equipment. Best 
for nome or commerciB) shop. 

HESTON A ANDERSON 
803 Stone Str««t Falrfleld. lo%» 



GEARS 

la Stock — Inncdiale DcliTcrr 

Gews, fip»«d reducers, sprockets, throat 
bearintrn, flexible couplinvm, Dollara, «tc. A 
completelineiKcarrira inoor ChicacoHtoclK. 
Can aliio quote on spmU sesra of any kind. 
Scad ua yuar blue printa and inQairlea. 

Write for Catalog No. 2S4 

CHICAGO GEAR WORKS 
769-763 W. jKkua fhi., CHICAGO. ILL 
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GUIDE AIDS IN TURNING 
CYLINDERS AND TAPERS 

IT IS often difficult for a beginner to 
turn true cylinders and tapers in a wood 
turning lathe. The accompanying draw- 
ing shows a guiding attachment for a 
lathe tool, the purpose of which is to 
make it easy to turn cylinders and tapers. 

The guide may be made of pipe. Select 
a size of pipe slightly smaller than will 
admit the tool, and. after sawing off a 
section in. long, flatten it until the tool 
will slip through easily. Then drill and 




FLATTENED PIPE ■ 



This wood turning guide clamps on the tool 
and slides like a gage along the tool rest. 



tap the section of pipe for a thumbscrew. 
Flattening the pipe is neces.sary because 
it permits the use of an ordinary thumb- 
screw, which has a rather short thread. A 
stove bolt or a machine bolt also could 
be used, but a thumbscrew is more con- 
venient to adjust. 

To use this device in turning tapers, 
first turn a cylinder slightly larger in 
diameter than the largest diameter of 
the taper; then set the tool rest at the 
angle with the stock which corresponds 
with the taper desired, and proceed with 
the turning. Remove a little at a time 
from the work until the guide slides along 
the tool rest. — Joseph J. Lukowitz. 




TUBING SERVES AS AIR 
VENT FOR FUNNEL 




SMALL TUB1NC5. 
SOLDERED TO 

IN31DC or TIN 
FUNNEL, SUPPLIES 
OUTLET POR AIR 



WHEN liquids 
are being 
poured through an 
ordinary tin funnel 
into a bottle or 
other small mouthed 
container, the funnel 
usually becomes air- 
fa o u n d . A simple 
remedy for this 

always annoying difficulty is to bend a 
length of small brass or copper tubing so 
that it will fit inside the funnel, as shown, 
and solder it in place. — John B. Roswick. 



Rpgnl Inllips are huilt 
in 10 ". 12 , I t ", 16 " 
and 18'" swings with 
center distances for 
every requirement. 
The lathe shown here 
sells for $398.00, f.o.b. 
factory. Shipped to 
you promptly (includ- 
ing built-in motor), 
readv to run, upon re- 
ceipt of $79.60. Bal- 
ance in tnonthly pay- 
ments of $27.86. 




lubbers interested in a 
high-class lathe for the He- 
pair, Maintenance and 
Li rIi t Manufacturing 
Fields, icrile for the Regal 
Sales i*roposition. 



II is now possible for ihe student, holibyisi, ex- 
perinienler, parage owner, service shop for me- 
chanical or electrical equipment, or ihe light 
manufacturing field, to have a lathe that is an 
exact counterpart of the LeBlond lathes used bv 
leaders in the industrial field. A new value in 
a popular priced modern engineering lathe. 
One that you will be proud to own — and proud 
of vour achievements with it as well. 
Its 8-specd geared headstock that eliminates 
handling of belts to change speeds, its splendid 
construction, simple, safe operation, ease of 
control, precision and accuracy will be appre- 
ciated. The Regal is built by LeBlond and must 
pass the I.eBlond tests. 

Mail the coupon and get complete details of the 
Regal line of LeBlond lathes. 

THE R. K. LeBLOND MACHINE TOOL CO. 
Cincinnati, Ohio. 



The R. K. LeBlond Machine Tool Co. 
201 Regal Division, 
Cincinnati, Ohio. 

Send me full details of Ihe Regal Line of I^BIond Ijilbo 

IN'ame 

Address , 

Cily Suto 
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"Delta Motor^Driven Units • . the 
Modem Way of Woodworking 



This is a motor*driven aRel 
The woodworker of today 
no longer endures 
the tedious drudg- 
ery of handwork. 
He ENJOYS his 
work now^savf s 
lime and turns 
out better prod- 
ucts — by using 
these compact and 
efficient ma- ^ 
chines, so 
moderately priced 
as to be within the 
reach of all. For 
full or spare-time 
work Delta motor- 
driven tools soon 
pay for themselves 




"DELTA'* COMBINATION JOINTER AND 
CIRCULAR 5-4Jr— -Complete, on sturdy stand 
of convenient height. Jointer and Circular Saw 
can be operated separately or together without 
interference. This "DELTA** Outfit is furnished 
with or without motor. Both the Jointer and 
Circular Saw can be secured as separate, indi- 
vidual units if desired. 



"DELTA" De Luxe Workshop, the 

last word in iiuiTur tiri\rii wnrk- 
shtps. Inrludes a 1 -recti Lathe, 
Band Saw. Circular -Saw. Jointer. 

DELTA EFFICIENCY 

Every Delta woodworking machine is 
built up to this standard-^il must per- 
form its work t fficienUyf quickly, and 
conreniently. There are no hidden 
*'bugs" in Delta Tools, no awkward* 
time-consuming^ operations, no bother- 
some dismantlings. Instead, there are 
thoroughly pr.ictical design, quality in 
workmanship and materials throughout 
(even where it cannot be seen), and 
numerous exclusive constructional fea- 
tures. That's why wood workers every- 
here say that Delta gives the most machine 
value for the dollar. That's why Delta own- 
ers are enthusiastic Delta boosters. 

lO Day Trial-Easy Terms 

Send coupon today for free illustrated litera- 
ture describing the new 1931 "Delta" line. 
Also detaiU of lO-Day Trial Offer and Easy 
Payment Plan. 

DELTA SPECIALTY COMPANY 

Division of DGLTA MFG. CO. 
1661-67 Holton St. OepU B-33t Mttwauli*«,Wjs. 

Delta Specialty Co.. 16G1'7 Holton Street t 
' Milwaukee. Wis.. Dept. 8-331 | 

GeTUlcnirn; Tlease send nu* FREE illmlrated liter- i 

ittiire 'le^crihin(^ 1031 "Delta" line and dflails of 10- ' 

(l.iy Trial (IfFer and Easy Paynumt Plan. (Clieck items I 

(if partirulnr interest.) ■ 

t:]"r»eLnxp"Rhop Dltiind Saw DCireularSHW | 



I „ 

I QRontinn Machine □Jointfr QMoulding Cutter 



Name 

Address .\ Ace.. 



I 



spearMI 



Good and 
Good for You. 



Tactory to Rider 

Save (10 to (26 on the Head Bicycle you 
^"Beloct from 44 Stylvs. color* and atzes. 

I>dvs* Free Trial 

We ship oQ Approval. If not Ratisfied 
after trial return the bicycle. KASY PAY- 
MENTS. $S down on RANGER Ktcycleit. 
MMC ^^^^ lamps. whccU, tHiviipmvnt at half D»- 

M ArCSualP'"'*^*'^- Write for marvelous new 

«L prlcea, woDoerful 30 day trial ofTerandtrrms. 

1*U;QU Deot. A25I Chicago tr.ec.uloc 

A definite prof^ram for gett!n)( ahead 
j financially will be found on 

page four of this issue. 




CLIPPER SHIP MODEL for ONLY $ 
The Famous FLYING CLOUD 



402 




All parts, includinp sails, cut to fit and easily put together by 
following detailed instructions and numbered diagrams. Send for 
j;^")^ FREE illustrated catalog of many other models. Santa Maria, 
Mayflower or La Pinta .$4.98 : Constitution S6.98. Sent by parcel 
post C.O.D. to U. S. or Canada. 

"YOU CAN BUILD ONE" 
Canadian Branch, MINIATURE SHIP MODELS, INC. 

90 Kine St. W., Toronto Dept. NA, Perkasie, Penna. 
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The Turning Saw- 
So Old It's Now 
a Novelty 

F'^OR cutting curves and irregular shapes 
by hand in wood, there is one inex- 
pensive old saw which has many special 
advantages, yet relatively few home work- 
ers are familiar with it or own one. It is 
the turning saw (sometimes called a web 
or bow saw). In shape it resembles the 
bucksaw, but it has the advantage of a 
narrow blade which can be set at any angle 
to the frame. The turning saw serves effec- 
tively where it is impossible to use either 
the hand, compass, or fret saw. 

The blade on a turning saw is not 
resharpcned but is replaced by a new one 
when it becomes too dull for use. The 




blades, however, arc exceedingly hard and 
will give many hours of use. 

The size of a turning saw is determined 
by the length of its blade, the common 
sizes being 14, 18, 20, and 24 in. The range 
of price is generally from $1.50 to $2.50 
for the frame and one blade. The blades 
are sold in ''ic- and K-'i- widths and can 
be obtained for from about $5 to $10 a 
dozen, depending on the length desired. 

As a general rule the blade is inserted 
in the frame with the teeth pointing away 
from the operator, so that the saw cuts 
on the push stroke. In using the saw, 
clamp the work edge up in a vise, hold the 
saw in one hand, bracing it with the other, 
if necessary, and use slow, long, easy 
strokes, always keeping the saw blade at 
right angles to the surface of the work. 
In making sharp turns, run the blade up 
and down in the same place for a few 
strokes and at the same time turn the saw 
slowly until the proper direction is 
obtained. Avoid quick turns, as they tend 
to bend the blade and will often break it. 

For those who wish to make their own 
turning saw frame, the use of either birch, 
maple, or ash is suggested for the stiles 
(sidepieces), spreader, and handles. For 
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How To Sharpen 

'PLANE 

Iron 




FASTEN a Carborundum 
Brand Stone in the vise. 
Hold plane-iron in both hands, 
and move it backward and for- 
ward a half-dozen times, put- 
ting pressure mainly on the 
forward strokes. Tilt the iron 
at a low angle when starting, 
then raise gradually until bevel 
lies flat on stone. Move iron 
slightly from side to side with 
each stroke. Then lay plane- 
iron ./?a< on stone and draw ob- 
liquely toward you to "set" 
your wire edge. Finish off by 
repeating above movements, 
but lighter and fewer strokes. 




32 PACE 
BOOKLET 

TELLS HOW TO SHARPEN 
ALL WOODWORKING TOOLS 



a saw having a 14-in. blade the end stiles 
n y be 12 in. long, lyi in. wide at the bot- 
tom tapering to ^ in. at the top, and ^ 
in. thick. The blade is attached to the wide 
end. The spreader bar, }i in. square, which 
acts as a pivot for the end stiles, is fitted 
to these stiles with mortise and tenon 
joints and is located 8 in. above the saw 
blade. In the best construction, the tenons 
are short stubs and are rounded on the 
ends to allow a slight pivoting action, and, 
of course, are not glued. 

The tension rod, which pulls the smaller 
ends of the stiles together and thus sup- 
plies the necessary tension to the blade, 
can be a long bolt or it may be made from 
a piece of steel rod threaded to receive 
wing nuts at both ends. 

In making the handles, stock must be 
allowed for the round tenons which fit 
into holes at the lower end of each stile. 
A saw cut is placed at the end of each tenon 
and a small hole is bored perpendicularly 
to this slot and J/2 in. from the end. These 
slots and holes take the saw blades and 
pins respectively. 

The stiles are slotted in the direction of 
the saw for a distance of 1 in. above the 
handle holes. Holes are bored at right 
angles to the slots, and bolts to take wing 
nuts are passed through. These slots and 
wing nuts serve to regulate the friction on 
the handles. 

Some turning saws are supplied with a 
twist corcf and stick instead of the steel 
tension rod and wing nuts. With this 
method the tension is applied to the blade 
by twisting the cord and locking it in posi- 
tion by means of the twist stick, which is 
placed so as to bear against the spreader 
bar. — S. S. Parkixson. 



PROVIDING ARM RESTS 
FOR MODEL PLANES 




REG. U. S. PAT.OFF. 



SHARPENING 
STONES 

THE CARBORUNDUM COMPANY 

NIAGARA FALLS, N. Y. 

CANADIAN CARBORUNDUM CO.. LTD. 
NIAGARA FALLS. ONT. 



IN this advertisement we have had to 
condense our instructions. However 
this booklet devotes nine pages and six 
illustrations to squaring, grinding and 
sharpening plane -irons. Everything 
given in most particular detail. 

man who loves tools and does mar- 
velous work with them planned and 
wrote this book for us — Emanuel E. 
Ericson. He knows the problems of all 
home-craftsmen, because he has had to 
face them and solve them. In this book- 
let he has very kindly and conscien- 
tiously passed his knowledge of experi- 
ence along to others. 




KUBBER INSULATION STRIPPED FROM WIRE 




COCKPIT or MODEL AIRPLANE 




SAME COCKPIT WITH 
RUBBER ARM REST QLUEO ON 

How the cockpit of a model plane can be edged 
with the rubber taken from an electric wire. 



RUBBER insulated copper wire supplies 
the material for making realistic arm 
rests for scale model airplanes. Select wire 
of suitable diameter for the model being 
constructed, and strip off the silk covering, 
if any. Slit the insulation lengthwise suffi- 
ciently to allow the wire to be extracted. 
Paint the rubber, if desired, and also 
paint the cockpit of the plane. Then 
cement the arm rest to the edge of the 
cockpit as illustrated. — ^Henrv Martin. 



THE CARBORUNDUM COMPANY. NIAGARA FALLS, N. Y. 

Send me the booklet "How to Sharpen Wood- Working Tools P-1." 

Name 

Address 

City State 



© This »eal on an advertisement in POPULAR SCIENCE MONTHLY siKnifies the approval of the INSTITUTE OF STANDARDS. See page 8. 



jterial 



134 



POPULAR SCIENCE MONTHLY 




KleetricUn'g 
Knife R4TI3 

Price . $200 

Same Knife 
without reamer 
K1973-Prico 
$|50 



F you're the 



tailed to do the 
odd jobs around the 
house you'll find one of these Remington 
Electrician's Knives the handiest tool 
you've ever owned. Use it to strip and 
scrape wires, to attach plugs, to drive 
screws... to shape and punch wood, felt, 
rubber or leather ... and for the thousand 
and one other jobsyou're called upon to do. 

Have a heart and spare mother's good 
kitchen cutlery. These Remington knives 
cost so little, and are so much easier to use. 
Professional electricians prefer them be- 
cause the blades are made from the high- 
est quality of tool steel, forged, tempered, 
and hardened to give the longest service. 
You'll like the new safe way the screw- 
driver blade locks in position, and the 
way it's released by pressure on the large 
cutting blade. 

If your dealer hasn't them in stock, send his name 
-n'ith the price, and you'll be promptly supplied. 
Address: Remington Cutlery Works, 944 Barnum 
Avenue, Bridgeport, Conn. 

REMINGTON ARMS COMPANY, Inc. 

Originators of Kleanbore Ammurtition 



Go to your dealer and ask 
him to show you The Remington Standard 
American Dollar Pocket Knife 



R emin gton. 



IMI R. A. Co. 



i.ooic FOR THE FULL NAME 

(on the shank of genuine.. 
' QV AUGER d BITS 3 



AT GOOD HARDWARE STORES 



TlwRmtell Jenniny Mfg-CcCherterGmi 



MPLE5 OFSSRAREWOOl^ 

20 cabinet woods — $ 1 .00 

lubtUd ami |K)sti.iihl. 
Lumbf-r »lfiinr*llc »nd Importrd. putetii, 
v«Tip«ro, lni«y wtwdv, tuminic MiuareB. 

Send elamp fur Isrirt' i!Iu^t^■t«<l 
cBtmIo|[U4* . 

CRAFTSMAN WOOD 
SERVICE CO. 
ps-ieew. 74thSt. 

Chh:af[0, Itlkwlt 




UNIQUE STAND IMPROVES 
APPEARANCE OF SHIP 
MODEL IN BOTTLE 

RECENTLY the writer had to design a 
stand for a ship model in a bottle 
which would raise a mere curiosity to the 
dignity of a real decoration. The prob- 
lem was solved by making the stand as 




This stand avoids the common defect of giv- 
ing the neck of the bottle undue prominence. 

shown in the accompanying illustrations. 
Although the bottle is held securely, it can 
be rotated or removed by taking out two 
screws. 

The molding shown is a W'aste piece of 
foot or bed molding. The profile of the 
sides was repeated at the ends by hand. 
Of course, any kind of molding of suitable 
size may be used; or two plain pieces of 
wood, one smaller than the other, may be 
glued on top of the Yz-m. base. 

The ends of the stand, which conform 
to the size and shape of the bottle, are 
fastened to the base with mortise and 
tenon joints. The top bar is slightly hol- 
lowed out on the underside to fit the bot- 
tle, and the base is hollowed out on top in 
a similar manner. After being pressed 
down on the bottle, the bar is kept in 
place by two small roundheaded brass 
screws, as shown. 

Any wood may be used. The stand illus- 
trated was made entirely of white pine and 
finished as follows: One coat of dark 
mahogany oil stain, which was lightly 
sanded with worn No. 00 sandpaper when 
dry. One coat of shellac, lightly sanded 
after a few hours with slightly worn No. 
00 sandpaper and well dusted. One coat 
of thin Hoor wa.\. Another coat of wax the 
following day. As a finishing touch, the 
mouth of the bottle was painted with 
antique bronze to hide the cork. This fin- 
ish gave a rich effect, the dark frame 
bringing out the details of the ship model 
and softening the crudeness of the lines 
of the bottle. — George Brown. 




Top and side views of the stand and two sec- 
tional views showing the shape of the ends. 
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T-eam saxoptione. comet, trombone — 
any liariil iii-stniiiicnt. He im I'uljr. It's 
c.isv. Lc.im (r;i' V.rr .-iMil y.-in ^f -'l^f 
iiit:s)c:il siill<--.s <m n Coiiii. !■ r.i Iiirs«-il 
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cxclusivefraturt-H. "^'ct tliry cost DO more* 
Write for FrM Book 
Free Trial— liasy P.i>Tncftts 
on any Conn. Wriie lor 
siK-ci.il oRrr and free book. 
Mention I n.stTuincnt. 

C. G. CONN. Ltd. 
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Jn>rph Falk.An^iofi. 

ph>Hne a Co«n sjxo- 
fihunc while In culler'. 
Ai'pfAf^ in Sumntfif^ : 

^"^alldy"*/ CunM?' ' liAND INSTRLIMENTS 



Conn 




TheMlNUETTE 

Complete 
wHhTubes 



^ono qual- , 

Ity. New Utah Full Flux Iiynaiiilc 
.^^^^^^^^^.^ »&peaker aod finest coiniwiicnt 
(&k ^^^^^^^^^^ parts. MoreBcn-sitlve and select Ive 

^ than mr»t ••bl^" setsi lieautlful 

w.-ilnut cabinet. 9>-jxl2Hx2n)4 In— entirely seir con- 
t iliieil. For SO-t;0 cycle I lu- 120 volt A.C. current. Hesular 
$.j!>.o(> value. < >riler dlreet now nt tbU spvclal introduc- 
tory price S34.6S Cotiiptete with tuhcs — m tlilns else to 
liuy. .-^enil ?.'> wllh urilir pay hrilaljrc CMMJ. Satll- 
faction Guaranteed. Local Agents Wanted. 

SUPERADIO MANUFACTURING CO. 
Dept. 523. 23S6 Byron Street CHICAGO 
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FORMS TO CAST LEAD SOLDIERS. INDIANS, TRAPPERS. 

Iluntem. wild knri Knrm Animald. 2:a Wiimierful "TrtH? tu Lif»" 
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Henry C. ScUercke, 1034-72nd St., Brooklyn. N.' Y. 



Build this true scale model. ITull 
sanded, decks allached. iX' 
lonK. Clear blueprints and all 
\ Iiarts. Send iAh (coin) for 
new catalog of many 
model ships and coaches. 

ROY H.KNCOCK 
Hi S. Doultlaa Are. 
Portamoutli, Vlrftlnla 

I I . 



A definite program for getting 
financially will be found on 
page four of this issue. 



ahead 



This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 
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Don't spend your life waiting for $5 raises in a dull, hopeless job. Now . . . and 
forever . , . say good-bye to 25 and 35 dollars a week. Let me show you how 
to qualify for jobs leading to salaries of $50, $60 and up, a week, in Eledtricity 
— NOT by correspondence, but by an amazing way to teach, RIGHT HERE 
IN THE GREAT COYNE SHOPS. You become a practical expert in 90 days! 
Getting into Electricity is far easier than you imagine! 

learn Without Lessons m 90 days 

By Actual Work-in the Great Shops of Coyne 



Lack of experience — age, or ad' 
vanced education bars no one. 
I don't care if you don't know 
an armature from an air 
brake — I don't expect you 
to! I don't care if you're 
16 years old or 48— it makes 
nodifferencelDon'tletlack ' 
of money stop you. Mostof 
the men at Coyne have no 
more money than you have. 

EARN WHILE 
YOU LEARN 

If you should need part- 
time work while at school 
to help pay expenses, 
I'll assist you to it. Then, 
in 12 brief weeks, in the 
great roaring shops of 
Coyne, I train you as you 
never dreamed you could 
be trained on a gigantic 
outlay of electrical appa- 
ratus . . . costing hundreds 
of thousands of dollars . . . real 
dynamos, engines, power plants, 
autos, switchboards, transmitting 
stations . . . everything from door- 
bells to farm power and lighting 
. . . full-sized ... in full operation 
every day ! 

NoBookS'NoPrintedLesMns 

No books, no baffling charts ... all 
real actual work . . . right here in 
the great Coyne school . . . building 

C! ^^^^ 

500 S. Paulina Street 




Prepare for Jobs 
Like These 

Hero are a fow of hundreds of 
ptwitionsopen toCoyne-trainLMl 
men. Our free employment 
bureau Kivea you lifetime em- 
ployment service. 
ArmatnreExpert.to $100 aWk. 
Subatation 0|>eralor 

$H0 a Week and no 
Auto Electrician $110 a Week 

Inventor Unlimited 

Maintenance Enitineer 

up to $150 a Week 
Service Station Owner 

up to $201) a Week 
Radio Expert up to $ll») a Week 



real batteries . . , winding real 
armatures, operating real mo- 
tors, dynamos and generators, 
wiring houses, etc., etc. 
That's a glimpse of how 
wemakeyou a master prac- 
tical electrician in 90 days, 
teachingyoufar more than 
the average ordinary elec- 
trician ever knows and fit- 
ting you to step into jobs 
leading to big pay immedi- 
ately after graduation. 
Here, in this world-famous 
Parent school — and no- 
where else in the world — 
can you get this training! 



Jobs- Pay' Future 

Dont' worry about a job, 
Coyne training settles the 
job question for life. De- 
mand for Coyne men often 
exceeds the supply. Our 



NowinOur 
New Home 

This is ourncw. fire- 
proof , modern home 
wherein is installed 
thousands of dol- 
lars* worth of the 
newest and most ' 
modern Electn>;il 
K<|ui i';n' r»ti>rallkiii«i^.« ' 
Every comfort aii'lEit ' 
convenience ha^ been 
arranged to make vou ^jbftu^.^ 
happy and contented ^ 
dunng yoor training. 





employment bureau gives you a lifetime 
service. Two weeks after graduation, 
Clyde F. Hart got a position as electrician 
for the Great WestemRailroad at over$100 
a week. That's not unusual. We can point 
to Coyne men making up to $600 a month. 
$60 a week is only the beginning of your op- 
portunity. You can go into radio, battery, 
or automotive electrical business for your- 
self and make up to $15,000 a year. 

GET THE FACTS 

Coyne is your one great chance to get into 
electricity. Every obstacle is removed. 
This school is 30 years old — Coyne train- 
ing is tested — proven beyond all doubt — en- 
dorsed by many large electrical concerns. 
You can find out everything absolutely 
free. Simply mail the coupon and let me 
send you the big, free Coyne book of 150 
photographs. . . facts. . .jobs. . . salaries 

. , . opportunities. Tells you how 
many earn expenses while troin- 
inpr and how weassistourKrad- 
uates in the field. This does not / J& » 
obliKate you. So act at once. / _ ft 
Just mail coupon. 



Get ms 

FREE Boole 




Mr. H. C. LEWIS, President 

COTNE CLECTRICAL SCHOOL, Dept. SI-73 

500 S. Paulina St., Cbicago, 111. 

Dear Mr. Lewis: 

Without obligation Bend me your bis: free cataloR and 
all details of your Free Employment Service, Radio, 
Aviation Electricity, and Automotive Courses, and 
how 1 can "earn while learning." 



ELECTRICAL SCH( 

H. C. LEWIS, Pres. Established X899 

Dept. 31'73 • Chicago, Illinois 



Name. 



Address- 



City. 
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fomnd (2) after h'edrr»\ 
School uaining. 

Now he DRAW$ 

the thin§f he wants 

L.OOK at drawing No. 1 above. 
Then compare it with No. 2 and 
note the improvement Federal School 
training has made in the work of Art 
Nelson. He formerly worked as a 
surveyor's assistant at $18.00 a week. 
Today as an illustrator he makes 
$65.00 a week. He says, "The Federal 
Schools made this possible through 
their training and co-operation as I 
had only average ability before enroll- 
ing as a student." Nelson is one of 
many young people making big money 
because of Federal training. 

Publishers buy millions of dollars 
worth of illustrations every year. If 
you like to draw, let your talent make 
your living. The Federal Course in- 
cludes illustrating, cartooning, letter- 
ing, poster designing, window card 
illustrating, etc. Over fifty famous 
artists have contributed to the Federal 
Course. It's easy to learn the "Federal 
Home-Study Way." 

Test Your Drawing Talent 

How well can you draw? Will you 
make an artist? These questions are 
fully answered by our free Vocational 
Art Test. Send for it today. Get on 
the "Road to Bigger 
Things." Fill out the 
coupon now. 




L/of Illustrating 



IXDEBAL SCHOOL OF ILLITSTKATING, 

3M1 Federal School Bldg., Uinneapolis, Hinn. 
Please send your free look, "A Boad to Bigger 
Things," together with Vocational Art Test. 



Name 



Age.. 



Occupation 
Address 



WILL YOU LOSE YOUR JOB BECAUSE 
OF A NEW MACHINE? 

C Continued from pane zi ) 



for servicing and other tasks. It is like the 
spread of ripples on water when a stone is 
thrown into it. 

Largely because of the use of labor-sav- 
ing-machinery, Dr. ."Mcxandcr went on to 
explain, wages have more than doubled since 
1914, the last normal pre-war year. In the 
same period, the purchasing power of wages 
has gone up forty percent. Meanwhile, the 
demand for manufactured goods at lower 
prices has so increased that twenty-seven 
percent of the theoretically released workmen 
were put back at work and an additional 
1,500,000 new men were employed. 

Finally, he insisted, the research and inven- 
tion that led to labor-saving methods often 
has resulted in the creation of entirely new 
products or the discovery of new uses for 
existing articles, the manufacture of which 
provides jobs for many men. 

Official figures show that men thrown 
out of work by labor-saving devices in 
one industry arc absorbed by others. The 
introduction of new machinery may change 
a man's work but does not put him in the 
bread line, according to a table and chart 
recently compiled by the U. S. Department 
of Commerce. 

The figures cover these labor shifts between 
19J0 and 1927 in agriculture, mining, manu- 
facturing, transportation, distribution, the 
U. S. Government service, professional, 
domestic, and personal service. 

They show an increase of 817,000 in the 
total. of men and women employed. There 
were 2,800,000 more holding jobs in trans- 
portation, distribution, professional, and per- 
sonal service, and about 2,000,000 less in agri- 
culture, mining, manufacture and Govern- 
ment service. 

These figures, of course, do not give any 
detail concerning this constant shifting and 
absorption process. Take, for example, the 
automobile industry. Every auto factory 
and every accessory plant had to depend on 
men trained and let out by other industries. 
In 19J0, 4,700,459 men worked in automobile 
factories and plants supplying them with raw 
materials and other products, such as rubber, 
frames, glass, upholstery fabrics, malleable 
iron, steel, and the like. The total also 
includes those employed in the production of 
gasoline, in servicing, filling stations, and 
garages. 

BECAUSE it has thrown a number of 
so-called legitimate actors out of work 
the moving picture industry has been cited as 
an example of machinery destroying jobs. As 
a matter of fact, picture making has sup- 
plied a huge number of men and women 
with work. In 1920, 200,000 men were kept 
busy in the industry. By 1927, that number 
had grown to 350,000. As a result of sound 
pictures from 18,000 to 25,000 more, it is 
estimated, have been given jobs in the past 
three years. Many musicians who lost their 
jobs through the talkies, have been given 
work with the radio, which also has created 
new jobs for hundreds of technical men. 

The development of the modern hotel, 
apartment house, office building, and restau- 
rant, has provided jobs for an army of men. 
They permanently employ engineers, steam 
fitters, boiler men, electricians, machinists, 
firemen, carpeTiters, painters, elevator opera- 
tors and service men. In 1927, 2.025,000 men 
had jobs of this kind. At present, it is esti- 
mated, their number is 2,225,000. 

No amount of ligures, however, can wipe 
out the fact that the United States, even in 
periods of greatest prosperity, suffers from 
unemployment. The reason for this, in the 



words of one economist, is that "technical 
knowledge and mechanical progress are 
much further advanced than is our under- 
standing of poUtical and social problems." 

In other words, we do not know how to 
adjust ourselves to the machine age. Men, 
thrown out of work by new machines, join 
the unemployed class until the growing indus- 
try again gives them jobs. The trouble is 
mechanical progress is faster than absorption. 
A striking instance occurred a few years ago, 
when the Ford Motor Company spent one 
hundred million dollars to change its chief 
product from Model T to Model A. More 
than half of all production machinery was 
scrapped, and 60,000 men were laid off. These 
men, and probably more, have since been 
taken back, but meanwhile there was a great 
deal of suffering. 

WH.\T is the remedy? In the old days, 
the workmen took matters into their 
own hands and sought redress by physical 
violence. 

Unemployment insurance, private and 
Governmental, has been sugge«ted. The other 
day, former Governor .\lfred E. Smith, of 
New York, urged the adoption of a system 
of public employment agencies in the various 
states, cooperating with a federal exchange. 
Such a plan would only be possible if Gov- 
ernmental machinery for the gathering of 
unemployment statistics first were created. 
A bill which is now pending in Congress 
provides for the establishment of such a 
special census. 

Among the first private concerns to write 
unemployment insurance for its men is the 
General Electric Company, which is trying 
out an experimental program calling for 
premiums of one percent of wages to be 
paid by the employees while working. Pay- 
ments consist of fifty percent of wages to 
those entirely unemployed and of a smaller 
amount sufficient to make up fifty percent 
of normal pay to those retained on less than 
half time. 

Organized labor's remedy, according to 
Frank Morrison, secretary of the American 
Federation of Labor, is a drastic reduction 
of the work day and work week and 
increased wages that will expand labor's 
purchasing power and make possible a greater 
diffusion of wealth. 

Whatever the cure, it will not be found in 
doing away with labor-saving devices. Scrap- 
ping all machinery is out of the question. To 
return to the primitive methods that pre- 
vailed before Watt's condenser made the 
steam engine practicable is unthinkable. Can 
you discard electric lights and put tallow 
candles and oil lamps back in your homes? 

Inventive genius can no more help invent- 
ing than a duck can help swimming. The 
engineer's desire to develop and apply inven- 
tion to a point where it will serve mankind 
is a wholly normal urge that can no more 
be checked than the child's instinctive desire 
to know. 

No benefit can be derived from halting 
progress. The present problem, as a famous 
economist puts it, is the result of "man- 
kind's spiritual development faiUng to keep 
pace w-ith the rapidly developing elements of 
science and technology." 

This means that unemployment is not an 
engineering problem but one that must be 
solved by the economist, the sociologist, and 
the expert in the science of government. It 
is their duty to devise methods whereby 
progress may continue unchecked until all 
have an opportunity to enjoy a safer, fuller, 
and happier life. 
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Don't spend your life slaving away in some dull, hopeless job! Don't be sat- 
isfied to work for a mere $20 or S30 a week. Let me show you how to make 
real noncy in Radio— the fastest-growing, biggest moneyitiakiag game on cartht 

THOUSANDS OF JOBS ARE OPEN 

Paying $60, $70 and on up to $200 a Week 

Jobs as Designer, Inspector and Tester, paying $3,000 to $10,000 a year— as 
Radio Salesman and in Service and Installation XVork, at $45 to $100 a week 
— as Operator or Manager of a Broadcasting Station, at $1,800 to $5,000 a year — 
as Wireless Operator on a Ship or Airplane, as a Talking Picture or Sound 
Expert— THOUSANDS of JOBS Paying $60, $70 and on up to $200 a WEEK! 



Learn Without lessons in 




You learn ALL branches of 
Radio at Coyne — in 8 short, 
pleasant weeks — NOT BY 
CORRESPONDENCE, but by 
actual work on actual Radio, 
Television and Sound equip- 
ment. We don't waste time on 
useless theory. We give you 
just the practical training you 
will need— in 8 weeks' time. 

No Books ' No Lessons 

All Practical Work at Coyne 

Coyne is NOT a Correspondence 
School. We don't teach you from 
books or lessons. We train you on 
the greatest outlay of Radio, Tele- 
vision and Sound equipment in any 
school — on scores of modern Ra- 
dio Receivers, huge Broadcasting equip- 



H. C Lewis, Pres. 



ment, the very latest Television appara- 
tus, Talking Picture and Sound Reproduc- 
tion equipment, Code Practice equipment, 
etc. You don't need advanced education 
or previous experience. We give you — 
right here In the Coyne Shops — all the 
actual practice and experience you'll need. 

TELEVISION 

Is on the Way! 

And now Television is on the way! Soon 
there'll be a demand for THOUSANDS of 
TELEVISION EXPERTS! The man who 
learns Television NOW can make a FOR- 
TUNE in this great new field. Get in on 
the ground-floor of this amazing new Ra- 
dio development! Learn Television at 
COYNE on the very latest, newest Tele- 
vision equipment. ■ 

Talking Pictures 

A Great Field 

Talking Pictures and Public Address 
Systems offer thousands of golden 



opportunities to the Trained Radio man. 
Here is a great new field of Radio that 
has just started to grow! Prepare NOW 
for these marvelous opportunities! 
Learn Radio Sound Work at Coyne, 
on actual Talking Picture and Sound 
Reproduction equipment. 

Coyne is 31 Years Old 

Don't worry about a job! Coyne Train- 
ing settles the job question for life. You 
get Free Employment Help as long as 
you live. And if you need part-time work 
while at school to help pay expenses we'll 
gladly help you get it. Coyne is 31 
years old! Coyne Training is tested— 
proven beyond all doubt. You can find 
out everything ABSOLUTELY FREE. 
JUST Nf AIL COUPON FOR MY 
BIG FREE BOOK. 



I 

Fennded XS99 I 



Radio Division 

Coyne Electrical School 

500 S. Paulina Street Dept. 3l'4H Chicago, Illinois 



H. C. LEWIS, Preaident | 

Radio Division, Coyne Electrical School 1 

500 S. Paulina St., DepL31-4H, Chicago, III. ' 

Send me your Big Free Radio Book and j 

all details of your Special Introductory | 

Oifer. This does not obligate me in any ■ 

way. i 
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THE NEXT 20 
YEARS WILL 
TELL THE STORY 




Success or failure — look ahead 20 years and see 
yourself! You are headed now towarJ the old man 
who will some day be you. Slop — ask yourself 
frankly, "Whal lies ahead, comfort or poverty?" 

Most likely, the answer lies in how you utilize 
your spare timel In this age of specialized effort, 
the man who forges .ihead — who earns more money 
and gets the promotions — is the trained man I 
The biggest secret is self-improvement in spare time. 

Each year more than 100,000 ambitious men come 
to International Correspondence Schools for the 
training they need to succeed. The ability of this 
Universal University to help men earn more money 
(ach succeeding year is evident in the experiences of 
successful men all over the world. ' .\ny man who 
will enroll with I. C. S., and then study, won't lose 
out in the long ntn," is the conclusion of Willis 
K. Winn of Brazil, Ind. I. C. S. can give you the 
training that will help you increase your present 
earning power and save money for old man Yf)U ! 

Let us send you the I. C. S. story today. Mark 
and mjil the coupon. 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

"The Vnivertai Vniverniti/*' 
Box 7684- F, Scranten. Penna. 
Without eost nr obligation, please send me a copy of 
ynuT booklet. "Who Wins and Why," and full particultra 

about the subject lefore which I have muiked X: 

TECHNICAL AND INDUSTRIAL COURSES 

Architect □Bridge Engineer 

Architectural Draftsman u AulrminiilloJVurk 



THIS HOME PLANNED FOR COMFORT 

(Continued from pa^e 7q) 



Bulliline Estimating 
Wood MIUworkinB 
('<inriTlc ItuiMer 
Contractor nnd nultder 
Structural Draftsman 
Structural Enclneer 
lCkctric;il Kni^tneer 
Klectric Wiring 
Riectrlr Lighting 
Weldfng. Electric and Gas 
TcIcKraiih Engineer 

H Telephone WVirk 
Mechanical Ent^lneer 

□ Mechanical Draftsman 
I'jittcrnmaker nMarhinist 

□ llcadinK Shop Blueprints 
irivil Enclneer 
J Highway EnKlnecrlnB 
"ISurvcylnr: nnd Mapping 
JfiaaEnclnes □Tuolmaker 
n DlpHfl lOnirint'B 

□ Aviation Engines 



riumblng □ Steam Flttlna 
1 1 leatlng □ Ventilation 
Sanitary Engineer 
1 Sheet Metal Worker 



a Steam Enclneer 
Mnrln ~ ■ 



ni* Engineer 
LJllefriiieration 
Mil. It. Locomotives 

□ Air Brakes 
P Train Operation 
n U, B. Sertkin Foreman 

□ U. It. Bridge and Building 
Foreman 

"3 Chemistry □ Pharmacy 

□ Coal Mining Engineer 

□ Navigation 

□ -Vcrirulture 

J Textile Overseer or SupL 
"ICotton Manufacturing 
J Woolen Mnnufacturlng 

□ Tiult Cniwlng DBadio 

□ I'ouitry Farming 

BUSINESS TRAININ6 COURSES 

□Business Correspondence 
Lettering Fhow Cr-rtis 
StenoRraphy and Typing 
Complete Commercial 
i:n;;iish OSigns 
Civil Service 
Hallway Mall Clerk 
Mall Carrier 
Crade SchiMil Suhjects 
nich Srhnnl Suhjerta 

□ lllu.aratlng □Cartootdne 
□Lumber Dealer 



Business Management 
Industrial Manugcraent 
Personnel Manacement 
_Tranir Manauement 

□ Accountancy 

BCost Acmuntant 
__C. I*. .Seenuntant 
Bookkeeping 
Secretarial Work 
Spanish □ French 

□ S:desnianshi[> 

□ Advertlsins 



Name - ^ge.. 

Street Address 

City State 



Occupation - 

;/ i/oH regide in Canadnt trnd thin eovpfin to f«e 
Inter national Correnpotnlfnre SrhnoJn Canadian, Limited, 
ilontreals Canada 



DC A RAILWAY 



Railway and Bus 
Earn up to $250 Monthly 

Active men — 19 to 55 — iiecitctl .it oiicc 
in Kailways .iml Bus Traffic lnsi>ec- 
tion. This steatly. iirotitalile work 
pays ut) t»> S_'5(t per month i)Ius ex- 
penses. InterestiiJK fiutiloor work. 
Travel or remain near home. We'll 
train you for this uncrt>\vde(l itrofes- 
pion and on completion _ of a few 
months* sitnrc time home iiistructioii. 
immediately place yoii in a position 
VayinK inmi up iier npmth or re- 
nmd ytiur tuition. (Jur free lHM>kIet 
tells what Traffic ln5i)ection can do 
tor you. Send for it today. Don't de- 
lay. Write 

STANDARD BUSINESS TRAININa 
INSTITUTE, Division 3, Buffalo. N.V. 




the floor as their base and reachinp to the 
level of the drains and sinks, have been 
installed. 

1 used sana-onyx glass extending from the 
floor to a height of five and one half feet 
on the walls, the same glass being used in 
the construction of the drains. The remain- 
der of the walls and the ceiling are in rough 
plaster. 

BECAUSE the kitchen can be isolated 
completely from every other section of 
the house, the phone was put there. The dis- 
turbance created, even in large houses that 
are insulated as heavily as my small one, by 
phone ringing or phone conversations 
becomes irksome. I found this arrangement 
of the instrument in the kitchen relieved the 
situation. The kitchen and stairs to the base- 
ment are covered with inlaid, tile-pattern 
linoleum. 

The bathroom is to the left immediately 
after entering the hall from the dining 
room. One of the bedrooms is to the right 
from the hall and the other opens into the 
end of the hall. Much of the left wall of 
the hall is taken up by the bathroom door 
and opposite this door I have built in a large 
linen closet. 

Believing there was no necessity for a 
large, roomy bathroom in a house the size 
of mine, I designed an extremely narrow, but 
long, bathroom in duo-colored tile. 

.■Ml woodwork in the house is stippled. I 
have used .'pruce in constructing all the 
interior doors, and the closet, door, and 
window frames are of red gum. 

In order to insure heavily insulated walls 
I have utilized, as the chief item in the 
wall construction, one-inch balsam wool, 
inserted in the openings in the stud walls. 
Over the stud walls I laid 'ship-lap seven- 
eighths of an inch thick. My next step was 
to place an insulating paper over the ship- 
lap and then nail the metal lath to the walls. 

Furrowing nails were u.sed in attaching the 
metal lath to the walls, thereby giving a 
space of about a quarter incli between the 
sheathing to permit the cement stucco on 
the exterior walls to go through the holes 
in the metal lath, forming a secure key for 
the stucco. 

In constructing the interior walls balsam 
wool was u.«ed. The stud wall then was 
covered with cypress lath and the plaster 
applied to the lath. I also used balsam wool 
between joists in the ceilings. 

I have used composition fireproof roofing 
on both the residence and the garage. The 
garage also is of stucco, the walls constructed 
the same as the house and with metal, over- 
head, automatic doors. 

Piping through the house is galvanized 
iron. Copper weather stripping was used on 
the door frames. This strip is nailed to the 
section of the doorframe into which the 
hinged strip of the door l"its when it is closed. 

IN construction of the floors throughout 
the house I have used hardwood only in 
the bedroom occupied by the owner. This 
was done entirely for personal preference 
and without any other purpose. 

Instead of placing the hardwood over the 
one-by-six subflooring, I have covered the 
subfloor with ozite, one half inch thick, and 
then carpeted over this. 

The living room, dining room, and hall 
are carpeted and I have used small rugs in 
the living and dining rooms to break the 
plainness of the carpet. 

A large closet with double mirror doors 
takes up nearly all of one wall in my bed- 
room, which, although not large, i.s quite 
roomy. In order to break the regularity of 



the pla.^ter tone as u.scd in the other rooms 
the walls are paneled. 

There are two north and two west win- 
dows, providing sufficient hght and ventila- 
tion throughout the year. VV'ood drape rods 
and brackets, to contrast with the style and 
type in the fore part of the house, were 
used here. 

.\fter the house was completed, I made 
changes in the basement, which is one of 
the most important divisions of a bungalow. 
In my original design I included a furnace 
room, coal bin, storage room, toilet, and 
laundry room, the latter equipped with 
double sinks, water heater, and a water 
softener. 1 did not extend the basement 
forward beyond a line established by the rear 
of the living room. The reason for this was 
the low floor level of the living room. 

IN order to get a downstairs social room, 
I revampecl the basement, replacing the 
coal furnace with one of the automatic gas 
type. This change gave me much more 
space. I placed the new furnace near the 
base of the stairs and utilized the space 
occupied by the discarded coal furnace as a 
fruit room. 

The partition that separated the storage 
and coal rooms was taken out, thus throw- 
ing them into a single, long social room. 
This room, although not yet completed, will 
have, as walls, the concrete blocks used as 
the foundation of the house and the ceiling 
will be of natural wood laid on the support- 
ing crossbeams of the main floor of the 
house. 

Because all the windows and exterior doors 
in the house open outwardly, I used hump- 
back awnings over the windows and long, 
low, spear-supported awnings over the doors. 

I installed interior screens and the win- 
dows are opened by turning cranks from the 
inside. 

Having utilized as much of the lot as 
possible in front of the residence, it became 
apparent to me that with the two-car garage 
behind the house I would have but little 
remaining lawn to carry out the general 
exterior scheme, .^ny builder of a home of 
this type on a small lot probably will be 
confronted with the same problem. How- 
ever, even though the remaining section is 
small, it can be so planned as to be highly 
decorative and thus prove an important 
feature of the general residence scheme. 

USING the entire small square tract that 
remained, I placed, exactly in the center, 
a circular lish pond made of cobblestones 
with a narrow gravel walk surrounding it. 
The evenness of the pond is broken by a con- 
crete bird bath placed in the center of the 
pond, and rising to several feet above the 
lawn, .\gain I have used flagstone walks in 
the rear yard. A row of small shrubs on 
the rear of this yard entirely separates my 
home and grounds from adjoining residences. 

I already have admitted that should I 
build another home of the same general type 
I probably would make several changes, but 
such afterthought alterations are nearly 
unavoidable. Any number of circumstances 
that might occur over a period of a few 
weeks might have much to do with altera- 
tions in any residence, although there was 
no contemplation of changes or the results 
that could be accomplished by these changes 
when the original plans of the house were 
made. 

I doubt if a house of a similar type could 
be erected at a lower cost, unless the builder' 
only erected the framework of a real struc- 
ture. Erection of a "shell house" for one 
who really wants a home is foolhardy. 
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TfOU can make 
with the WEAL 

LAWNMOWER SHARPENER 



WHY YOUR RADIO FAILS 
AT KNIFE-EDGE TUNING 

( Continued from page 8.1 ) 

broadcast band. Some are strong, and others 
are weak, depending on your location and 
the nearness of the broadcasting stations. 

Obviously, if the station you desired to 
hear was only one tenth or one hundredth 
or even one thousandth as strong at your 
antenna as some other station on a near-by 
vvayc, the interfering station would drown 
out the desired station, since both waves 
would go through the tuning circuit, the 
powerful local station only slightly reduced 
in strength. 

ONCE you understand that the coil and 
condenser working together merely 
allow one frequency to go through unim- 
peded and resist the passage of other fre- 
quencies only in proportion to the difference 
in frequency, you can see why it is necessary 
to use more than one tuning stage to get 
satisfactory results. The cumulative effect 
of several tuned stages, each of which pares 
away the strength of the unwanted signal, 
is needed to get the desired signal without 
too much interference. 

Most people believe that a set for which 
"ten-kilocycle separation" is claimed should 
be able to choose between stations that far 
apart regardless of conditions. That isn't so. 
The average good set today will choose 
between stations only ten kilocycles apart if 
they are received at equal strength at your 
antenna, but no set made will allow you to 
hear the weaker of two stations if the other 
is hundreds or thousands of times as strong. 
Even if the tuning circuit reduces the 
strength of the stronger station to a twentieth 
or even as little as one hundredth of its orig- 
inal strength, it may still be stronger than 
the station you are tr>ing to hear. 

The paring away of the strength of 
unwanted stations, which is the cumulative 
effect of the several tuned stages, works 
roughly in proportion to the difference in 
frequency. That is why the superheterodyne 
circuit is, stage for stage, inherently a sharper 
tuning circuit than one with tuned radio- 
frequency amplification. 

In the article e.xplaining the operation of 
the superheterodyne circuit last month (P. 
S. M., Feb. '31, p. 84), it was shown how the 
"super"' converts the incoming wave to a 
lower frequency and then amplifies at the 
lower frequency. 

IF, FOR example, it is desired to choose 
between two stations ten kilocycles apart 
when the wanted station is operating on, 
say, 1,000 kilocycles, the difference in fre- 
quency between the wanted and unwanted 
stations would be only one percent. 

If the same choice were to be made with 
a superheterodyne set using 175 kilocycles as 
the intermediate frequency, the difference 
between the two stations would still be ten 
kilocycles after conversion into the inter- 
mediate frequency. But fen kilocycles is 
nearly six percent of 17S kilocycles, and the 
superheterodyne would, in effect, be choosing 
between stations six times as far apart. 

But the obvious theoretical advantage of 
the superheterodyne circuit over the tuned 
radio-frequency circuit is realized only to a 
limited extent in practice because the selective 
action of the intermediate frequency ampli- 
fier is not actually as great as the tuned 
stages of the other circuit, which operates at 
a much higher frequency. 

The necessity of obtaining full and accur- 
ate tone quality puts a definite limit on the 
sharpness of tuning. If a set really had 
"hair-line selectivity" or "knife-edge tuning" 
it would respond only to a single frequency, 
and both speech and music would be so dis- 
torted as to be unrecognizable. 




is ft wonderfully simple fn«chm« that 
Bharpena all makes of mowcrtt perfectly. 
KC'icntilically without takliiK the mowers 
apart. Just pick up the mower, set it in 
the "Ideal, make a few simple adjust- 
menta and proceed toaharpeii. In I& min- 
utes the mower ia ready for the lawn, and 
yi>u have made »1.60 to t2.00— dependinit 
up<,n the chame you (\x. No traininK re- 
quired, and machine Bet dp in a few min- 
utee. i'luu into liiiht socket and start to 
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Others Are Doing It — So Can You 

Ttm'vc sot tlip fliaiicc — 11m* siinn' flisiiirc ns W. T, Monro. Twin 
Fnlls. Idalii). who ninde .<11I00 net protlls In 110 rla.vs — tho Kanic 
i hanii- as WaltiT Wi-vit. MltliUi'town, \. Y.. who mailf SKIOll 
ill 4 luontliN — the s.-inic i-Iiiim-c as liniKlrtfts of ofliors wlio ha\(» 
rciiiN'd rit'Ii rewards with this cfflfifnt lawiunower t>Uari>ein'r. 

U«« Your Spar* TIm«. If ynu work at n Iradi'. |int an Idoal in 
.vour liasHitit.nl and fjirn S4 to $(l au lionr evi-nliiKs an<l Satnr- 
dii.v aflcriiooiiN. E. W. MrCorniiolj. Saftitinw. Mich., writes: 
"Five .vi'ars atro I hoiiirlit an Meal SharPfiior on which I have 
Broiiiid over .".(KM) lawnniowers. In the last few weeks I worked 
at my traile. machinist, fnll time !) honrs a day. I also ground 
!I7 motvcrs which nctteil mc SI14.10 clear gain." 

You Can Make Monay Rlcht Away. Ceo. K. Kearney. Stillwater. 
Minn., nriles: "We have si>t the machine np 2 weeks aiio Krl- 
ilay: since that time have sliarpened lO'J mowers." TItat's close 
to S2I)0 In Kearney's iiocket for 2 weeks' work : 

Our Fra* BooK Tall* How. These men and many others have made 
Iheniselves Indencnilent — hnilt snhstantial l>ermanent Hit; P.W- 
IN(. iiiisiiiesses wltii tills Iilenl Grinder. .Semi for Ibis l>ook to- 
diiy — M s free. 

C. S. Cobum, North LHtIa Rack, Arti. writes that hiR "Idenl" 

si'ss? wtirt; oraVdiiirrLiKin'.?,.'"""""* ■"••^ '"^ 

SIGN AND MAIL TODAY 



THE FATE-ROOT-HEATH CO. 

933-9S6 Bell St. Plymouth, Ohio, U.S.A. 

Send iiip Iho b.)ok Unit teilj me hmv I ran make my spare time 
tvorlh %\ to $h (>er hour. 

Name 

.\dilrpss 

City..- stale 




BE A JAZZ MUSIC MASTE 




Play Piano By Ear 

riay popular Bonif hitH pt-rfertiy. Hum '■ 

Uie tunw. play it by car. No teacher- i 

self ■iii^<l ruction. No tediou.s dinic dons I 

dailv praclice-iuttt brief entertain- I 

iiur Icasona. easily mastered. | 

At Home in Your Spare Time 

Send forFREE noOK. Lram many styles 
of baxH and «yncopat ion— trick end- 

T». If lOc (coin or xtamus) 
s encliMied, you also receive ■ 
wonderful booklet "How to 
Entt-rtain at Piano"— ^nd 
many n« w tticka , stun ts , etc . 
Niagara School of Mutie 
Dept. 415, Niaifam Falla. N. Y. 



NJeW INDUSTRY 
NEEDS MEM 



KtECTRIC REFRIGERATION needs you for 
."taleit.service, ins tallatiun anil production j»:>». 
Trained men earn upto (60 BnilSll)Oawe<-kB:)d 
mure. Fa*t-itrowinir field backed by tienerat 
Motors, Grneral E!cctric . etc. New. easy home 
trsininii qualiilvs yr.u Qufck|y witlioat text- 
booki:. I'ratfied bv General Electric Servel. 
Kel vi[tBt»r.Copoland.Zer'>zoneandulher man- 
ufacturers. I^>w cuat— t-any term;'. Free em- 
pluymcnt aer^■ii^e, 

Valuable Book FREE 

Cwntaint* l>iit money facta — lull ilelaiU. Sent 
free— without obliffatiun. 

UTILITIES ENGINEERING INSTITUTE 
4403 Sheridan Road Dept. 231 Chicago, III. 



Don't Envy The Plumber 
BE ONE ! ^= 

The norlil demands modern Plumblnr nnd Skilled 
Trained Mechanics to ilo it. fnllniited. swift itrowinis 
Held. Make *S0 to $100 a week or »tar« own shop. We 
train you quick. I,earn in 8 to 1L> WEEK.S to do any 
jnl) nitii «l;ill nnd si lence. Nee<l no previous e.\l)erl- 
eni e..strletl.v tool usInK system. Opportunity knocks. 
Invesllsate today— aniazlnRolTer — low tuition. World's 
ereatest seliool. 

Write— 

UNIVERSAL PLUMBING SCHOOL 
2131 Troost Ave. Kansas City, Mo. 



Electrical 

course in Theoretical and i-rscllc: 

Engineering 



Training for men of am- 
bition and Umiteil time. 
_., Conrise, comiJichensiva 

course in Theoretical and Practical Electrical 

including Math- 
ematics and Me- 

Sludents-eons.ruct motor.,. IriZn «'in"rl"'.V:i"?l2S 
course deslsneJ to be 
completed in one college year. . >i>^ i« uo 

THIRTY-SEVEN YEARS or successful experience 
a..ures jou maiimum training In minimum lime; 

fiend /or tree catalog 

BLISS 

ELECTRICAL SCHOOL 

103 Taitoma Ave.. Washington, D. C. 




WANT A STEADY JOB? 




Steady Work — No Layoffs — Paid Vacations 
Many Other U. S. Government Jobs Obtainable 
MEN— WOMEN 18 to 50 



$158 to $225 a Month 

MAIL COUPON BEFORE YOU LOSE IT 

/ FRANKLIN INSTITUTE, Dept. W262 

♦ Rochester, N. Y. 

Uusb to me without charse — copy of 32-page 
"Hmv to Oct r. .s. (iovi'rnmi'iil .lulis. " nllh 
M.<t of positions obtainable and full particulars tellins 
^ liiiw to get them. 

^ Name 

.Vddress 



/ Sir.i: 
-* book. 
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POPULAR SCIENCE MONTHLY 



ARE YOU READY 

FOR A BETTER JOB? 

Success Comes to Those Who Know 
HOW and WHY 

''>!^JIil ' ^B&B^^^ ' 'I"* 

■^^^^ '*^^B^^&MiHB^ never be over-crowded. 

fi*il'^l9K^&lHH^S3> Interesting. Well paid. 

Si \!tii^SmSBSf^Sl99 start at once to get prac- 
i^^f^^^^^Brvll^^nH knowledge. 
lii^^iiH ^^Htr ffi!^^ BOOK-A-MONTH 

TB^^^y^ T^T^n "^^^ newest. (^Ji^*^^^ 
^■^^^f^f l-LV^lful month. Everything sim- 
, Tm^l^Ualal}'^ Ol* ""l* clear. Test ques- 
•iJ'tV •inMt^WlniBf'^ ti""' '"'y '» answer. 

pSrwi.'ot ^■f/iJ'*'^ Ev'h Pior students learn 

60Oto800 y^ft'^ quickly. 

AUDEL'S NEW ELECTRIC LIBRARY 

Makes electricity as easy as A B C for beginners; interest- 
ing as fiction; engineers can carry in pocket lor spare time 
reading and reference. 

New from Cover to Cover: Covering thousands of electrical 
subjects with: Questions. Answers. Diagrams. Facts and 
Figures relating to: Magnetism. Armature Winding. Dyna- 
mos. D-C Motors. Maintenance and Trouble Shooting Tests. 
Storage Battery, Alternating Current, Power Factor. Trans- 
formers, A-C Motors, Windings. Converters, Switches & 
Fuses, Relays, Condensers. Rectifiers. Meters. Power Sta- 
tion Practice, House, Light & Power Wiring. High Tension, 
Calculations, Code. Electric Railways. Elevators. Gas En- 
gines. Auto & Aero Ignition. Radio. Telephone. Telegraph. 
Motion Pictures. Talkies. Lighting. Electric Refrigeration. 
X-Ray. Welding. Pumps. Compressors. Appliances. An 
Electric Calculator. Practical Mathematics. A New Electric 
Dictionary. Fine paper, binding, illustrations, diagrams. 
For more information mend for Electric Fotdcr (free). 

No Money Unless You Are Satisfied 

Send for first book on week's trial at publisher's risk. If 
you are satisfied, you pay $1.50. otherwise return book. 
Book Two and following numbers are sent on free trial on 
our Book-A-Month Service. 
For 6c a day, we help you overcome handicaps of education. 
MAIL THIS COUPON TODAY 

THCO AUDCL A CO. 68 W. 23rd St., N«w York City 

Mall Vol. I, Electric Library on 7 days' free trial. If 0. K. 
t will remit $1.50. otherwise I will return it. I also re- 
quest you to mall one book each month on same terms. No 
obligation unless I am satisfied. 

Name 

Address 

Occupation 

Employed by 

BOYS 

AND YOU, TOO, 



NEW TOOLS WAR ON FOREST FIRES 

(Continued from page 43) 




FREE 




GET THIS NEW MODEL 
CURTISS FALCON PLANE 

Hero you arc. Sen — and Dad! lieu- a the v;\^y. 
quick nay to Uii; Tii;lit iiuu lemiiiiii: uviatiun. I'irat, 
you get all uateriuls and diicciiuiis fur luaklnK a 
Itrlze-ttiniiini; mmlel — lue Curlias-Falcon. of tlio 
r. Mall Setiiit;; also tin; Udlden Wlnys ami 
memlierstiip card in the A. B. A. (Ariatinn lloostera 
of America.) All coaie lo ><iu at utire wlili your 
year's subscription to tlio livf si, nnjst c<iiiiiiletL' a\ia- 
lioti inaKazilie I'Uljlisllcd — tiiu 

National Power GLIDER 

Hoys — 
t ll i s is a 

' real flyinj: 
ni a n K i n o 
and no mis- 
take. Starts 

j-nu cn maUinc models. Tln'ii by easy slajres through 
the llieury nnd iiincticc of (;1hIitiK- And flnally a 
(omplete buine study course in aviation by Major 
rurroU cf the T'. S. Army "nesrrve — theory and 
tirnrtlee rnmi'Iete. Easy lo rend, learn and fnllow. 
You. lioy^. are the Lindbprphs and Rirkenbactters 
nf the future. AVrlcht pot hla etart foolinp arouml 
with toy airplanes as a boy. 

SEND NO MONEY — Curtlss-Palrnn modeT, 
finhlcn Mlnps memttersliin card free! Comnletp Unmft 
Study Aviation cnurse In the mapazlne. Mall thU 
couijon tixlay. 

Rogers Publishers Service. 67 Irving PI., New York 

Send me National Power Glider, monthly for I 
year; and the Curtiss- Falcon romnletf Kit. Golden 
Wings and A. It. A. Membership Card, ivithoot 
extra rharpe. T will ray postman $1..'>0 and post- 
ace charpes. My satisfaction rnaranteed. 

Name 



areas where the fire hazard is particularly 
prcat, the tractors often are used even before 
a fire starts. With them the region is cut 
into small patches to prevent the flames from 

.spreadinji. 

There are two general types of forest fires 
— the ground fire, in which the flames run 
along the ground through the leaves and 
underbrush ; and the crown fire, in which 
they leap from tree top to tree top, racing 
with the wind. Crown fires are most dreaded 
and fortunately less frequent than ground 
fires. The only way they can be stopped is 
through unusually wide fire lines and the 
use of water to soak the trees in a wide 
-swath in front of it. 

RECENTLY, considerable advance has 
been made in designing hose equipment 
for this purpose. Gasoline-driven pumps, 
sucking water from creeks and streams and 
driving it through regular tire hose, have 
aided in halting a number of forest lires 
during the past season. Frequently such 
pumps saved the day. Regular trucks, carry- 
ing reels of fire hose, are now part of the 
equipment of some of the wilderness fire 
fighters. 

For stopping ground fires, the digging of 
fire lines and the use of "back-firing" is most 
successful. In the latter method of fighting 
fire with fire, gasoline torches, supplied from 
a fuel tank carried on the back of the operator, 
are now used. The torch burns the com- 
bustible material on the ground to produce 
a barren strip that will stop the advance 
of the runaway flames. 

Other workers, with shovels, stand ready 
to keep the fire started by the torch from 
escaping out of the area set for it. To help 
with this work, and to extinguish small fires, 
a hand spray that shoots water from a tank 
carried on the back is being tested. 

Of all the new fire fighting weapons, the 
most spectacular, of course, is the airplane. 
At first .\rmy planes were used. Now pri- 
vate concerns carry the winged lookouts 
over the forests on a contract basis. Besides 
being able to detect smoke from great dis- 
tances, the flyers can make a close inspection 
of the fire a few minutes after it is sighted 
and report the e.\act conditions that will 
have to be met in fighting it. 

.■\t one time it was suggested that planes 
might bomb fire lines through the forests in 
front of advancing fires. The danger of 
campers being in the woods, where they 
could not be seen by the airmen, was con- 
sidered too great to take chances. 

THE danger of campers being trapped by 
a forest fire is always in the mind of the 
forest ranger. Last year, tests were carried 
on in California with planes carrying huge 
loudsijeakers for the purpose of broadcasting 
warnings of the approach of a fire. Whether 
such machines will become part of the regular 
equipment of the service remains to be 
determined. The speakers also could be used 
by the supervisor to issue orders to the men 
on the ground. 

Not long ago, a freak lightning storm in 
California set thirty-four small fires in the 
San Bernardino National Forest in twenty- 
lour hours. The supervisor of the district, 
who took off in an airplane and patrolled the 
whole area, was able to direct the work at 
all of the widely separated points. 

Lightning fires are a constant menace to 
forests. .After even.- bad electrical storm, 
planes cruise over the timberlands on the 
lookout for such fires, often spotting them 
before they can get well under way. Another 
special service of the winged patrolmen is 
flying over the areas and watching for telltale 



smoke on days when the air is filled with 
haze, hiding the .smoke from the regular 
watchers on mountain peaks. 

Not only the forest patrol planes, but 
commercial ships as well, give valuable aid 
to the .service. A few weeks ago, the pilot 
of one of the huge thirty-two-passenger ! 
Fokkcrs of the W'estern Air Express, making 
his regular run between Los .\ngelcs and 
Salt Lake City, sighted a forest fire starting 
near Frazier Mountain Park. By means of 
his plane radio set, he notified his home 
office, which in turn sent a hurr>'-up message 
to the local forest service headquarters. The 
fire fighters were on their way to the spot 
a few minutes after the pilot sighted the 
blaze. 

IN THE more remote parts of the national 
forests, which cannot be reached easily by 
road or trail, large emergency landing fields 
are being cleared out of the virgin timber. 
They will allow planes to bring men and 
supplies in case fire breaks out in the region, 
saving precious days in traveling time. These 
fields also give aid to the men who fly over 
the forests on patrol duty, allowing them to 
make safe forced landings if necessary. 

Where fires used to burn for weeks before 
I hey were properly observed, planes now 
often carry expert foresters over them only a 
lew minutes after they have started. Where 
they used to gain great headway before the 
fight to stop them had begun, they are now 
often stopped before they really get started. 
Where the fire fighters used to battle against 
tremendous odds with the crudest equipment, 
they now have scientific aids that increase 
their effectiveness. .\nd the value of these 
aids is seen in the remarkable record that 
the service made last year. 



FABULOUS RUBY FOUND 
IN INDIA, SAYS REPORT 

From Mogok, in upper Burma, between 
India and French Indo-China, word has 
come down the Irrawaddy to Rangoon by 
wire and native runner that a 100-carat ruby 
has been found. 

The news has aroused great interest in the 
world's jewel markets, but no more informa- 
tion has been given out, for ruby finds are 
surrounded with the greatest secrecy. A few 
rubies of as much as twenty carats have been 
found, but they have gone immediately into 
regally valuable collections of precious stones. 
In the absence of detailed information about 
the Mogok ruby there is no way of knowing 
its value — it may be priceless. 

Rubies of one carat are usually worth 
twice as much as diamonds of the same 
weight, but those of ten carats may be worth 
ten times as much as an equal w-eight of dia- 
monds. Their color varies from dark red 
to pale rose red, according to how the light 
strikes them. They sometimes contain a 
tinge of purple, and such species are the most 
valuable and the most eagerly sought after 
by collectors, who speak of them as "pigeon's 
blood" rubies. Also there are rubies having 
internal microscopic cavities which produce 
an optical effect known as asterism. They 
are called ".star rubies" and are of great 
value. In hardness they are second only to 
diamonds, the hardest stones known. 

Rubies are found in Burma and Siam, the 
best coming from the former country, where 
they are mined in a place called Pegu. 
Mogok is in the very limited territory in 
which these stones are now found in num- 
bers. They are picked up in gravel and sur- 
face deposits formed of decomposed rock. 
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UGLY GREEN MOLD IS 
FOOD AND MEDICINE 

(Continued from pane 45) 

making camembert cheese have only to place 
the raw cheese in the curing room, where it 
will gather the necessary surface mold. On 
the other hand, sustaining further the para- 
dox presented by mold, roquefort cheese 
must always be inoculated with mold before 
it will begin to season. The reasons offered 
for this divergence of reaction is that roque- 
fort must be infected throughout with mold 
while camembert carries only a surface mold, 
and that the molds belong to different fam- 
ilies and, therefore, act differently. 

DETERMINING classes of molds offered 
to him and identifying them is another 
problem which the student of the parasite 
has had to work out for himself. .\t present, 
identification of molds is limited almost 
entirely to a comparison of the ways in 
which they grow and in which they fruit. 
Each class of mold, true to its vegetable 
nature, puts forth characteristic fruit when 
it reproduces. Vegetable cells, such as mold, 
grow exactly as do fully developed plants. 

The presence of mold in the earth is recog- 
nized. For instance, mold specialists say 
that every gram of earth contains between 
50,000 and 100,000 pieces of mold. These 
pieces may be single microscopic cells or 
they may be moid colonics as large as the 
end of your thumb. Thus it is almost 
impossible to estimate the number of mold 
cells which may be found in a single tiny 
particle of earth. 

If it is assumed, however, for the purpose 
of comparative accuracy, that each such 
"piece" is a single cell, it would be necessary 
to place 8,700 of them together to extend 
across the diameter of a dime. 

That statement may readily be proved 
inaccurate when you remember that the 
mushroom is a form of mold; it is at least 
a member of the family to which the micro- 
scopic mold owes allegiance. And imme- 
diately the statement that mold is not poi- 
sonous is upset by reason of the fact that 
the toadstool and several other large fungi 
are deadly. 

Thus mold presents a baffling problem. 
One of man's most costly enemies, it is at 
the same time a potential friend of incalcu- 
lable usefulness. .-Vlthough it is microscopic, 
one of its first cousins is a delicious delicacy. 
One of its manifestations, as mildew, is ruin- 
ous to cloth, but its use as a digestant for 
sizing chemicals saves cloth from destruction. 
A cause of one of the most terrifying respira- 
tory ailments, it has proved to lie the source 
of a drug essential in combating illness. 

If its thousands of forms are ever finally 
determined, there is real promise that mold 
may not only be conquered, but that it may 
be turned to use as an agent of mankind in 
ways not now dreamed of by the most 
enthusiastic and hopeful of experimenters. 



A definite program for getting ahead 
financially will be found on 
page four of this issue. 



BUSINESS MAN BEATS 
FARMER PHYSICALLY 

The average bu.^iness man makes a better 
showing physically than the average farmer, 
according to a recent health survey made 
by a New York organization. Physical 
examinations of 100,000 native-born men 
showed that business men have better eye- 
sight, teeth, and hearing, and suffer less from 
lung trouble, than the average farmer. 
Farmers seem to be less affected by nose 
and throat ailments and nerve troubles than 
city workers. Stomach troubles, however, 
appear to play no favorites. 
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MEN who need radio training . . . who 
wish to know all about radio servic- 
ing, operating, radio telephony and tele- 
graphy and broadcasting can quickly obtain 
this valuable knowledge through RCA In- 
stitutes and its famous Home Laboratory 
Training Course. j 
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abling you to easily solve radio problems 
at home in your spare time. This is the 
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mercial knowledge and ability demanded 
in Radio today. 
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Send for this free book . . . many pages of 
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the RCA Institutes Laboratory Equipment 
. . . RCA Institutes and the noted staff of 
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MERCURY TURBINE NOW 
A SUCCESS 

(Continued from pase 40) 

This means that, while the average power 
plant is getting out of a pound of coal as much 
useful work as could be done by a strong 
horse in a little over three quarters of an 
hour, the mercury boiler installation is get- 
ting from the same amount of coal as much 
work as could be done by the same horse 
working for nearly two hours! 

There is, therefore, no longer any doubt 
about the practical value of mercury boiler 
installations. However, talk of mercury 
entirely replacing water in the boilers of the 
world's power plants is a bit premature. 

In the first place mercury vapor does not, 
even in the South Meadow plant of the Hart- 
ford Electric Company, entirely replace 
steam. The production of steam from water 
still is a vital part of the process. 

IN THE second place, much as we may 
want to profit by the efficiency of the 
mercury vapor process, it remains an open 
question as to whether the world's supply 
of mercury can be increased sufficiently to 
provide for any large number of mercury 
vapor plants. Of course it must be remem- 
bered that, except for accidental losses, the 
mercury, once installed, can be used forever. 
It is not used up in generating power. A 
study of the process will show why this is 
so. 

At the South Meadow plant, the mercury 
boiler consists of seven forged steel drums 
from each of which project 440 dead end 
tubes of low carbon steel. These projecting 
tube ends form the studded wall of the 
furnace chamber in which powdered coal is 
burned. 

The liquid mercury is boiled into vapor 
in these tubes and passes by way of a pipe 
to a turbine that runs an electric generator. 
After turning the wheel of the turbine, the 
mercury vapor passes into what is actually 
a combination mercury condenser and steam 
boiler. The mercury vapor gives up its 
remaining heat to the water in the boiler 
and so produces steam. 

This steam operates another turbo-gener- 
ator and the mercury, again in liquid form, 
runs back into a boiler by way of a prc- 
heatcr located in the furnace chamber. The 
high boiling point of mercury, 675° Fahren- 
heit, thus makes possible the absorption of 
the maximum amount of heat from the fire 
and the subsequent economical use of this 
heat to produce power by the method out- 
lined. 

.\ftcr the mercury vapor has developed 
10,000 kilowatts by operating its own tur- 
bine, the heat remaining in it is sufficient to 
generate 128,000 pounds of steam an hour 
at a pressure of 2S0 pounds. 

Note that the mercury simply circu'ates 
around in the system and is not lost or 
destroyed. Note, also, that it is the combina- 
tion of the mercury vapor generation and 
the steam generation that makes possible the 
high efficiency. 

NINETY tons is the weight of the liquid 
mercury in the boiler of the South 
Meadow plant, representing a value of 
S300.000 — or at lea.st that is what it would 
cost to replace at the current price of $125 
a flask of seventy-five pounds. Of course 
when you consider that the total annual 
consumption of mercur>- in this country is 
only about 1,000 tons, it is obvious that it 
would be difficult, if not entirely impossible, 
either to buy or sell ninety tons of mercury 
in a single lot. These figures also show why 
a great increase in the production of mercury 
is necessary before it can be used widely in 
power generation. 

Mercury long (Continued on taee 141) 
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MERCURY TURBINE NOW 
A SUCCESS 

(Continued from pa^e 142) 

has been one of our most neglected element?. 
It has been used in thermometers, barometers, 
percussion caps, mirror backing, cosmetics, 
insect destroying, medicinal disinfecting, 
roughening the hairs of felt products, anti- 
fouling ships' hulls and, lately, in giving blue 
color to neon lights. 

You will find it in dentists' amalgam, as 
"roller bearings" for the Mount Wilson 
Observatory telescope, and you may have 
swallowed some of it in calomel. 

In its relatively small use in arts and 
sciences, mercury has kept company with 
other now almost indispensible elements. For 
example, a widely read te.xtbook of 1876 
carries a picture of two little pieces of 
aluminum exhibited as rarities in the British 
Museum ! Tungsten, through which we get 
much of our electric illumination; chromium, 
now recognized as a valuable rust reducer; 
vanadium, employed with chromium in mak- 
ing armor plate, were almost strangers to art 
and industry ten, twenty, or forty years ago. 

YET mercury has been used in gold and 
silver mining since the early fifteenth 
century by Spaniards, Italians, and those 
who came later to be known as Americans. 
The Pha-nicians were mining mercury in 
Spain long before the Christian era. 

Because mercury has an affinity for gold 
and silver it played an important part in 
developing placer mining in North and South 
America. Most placer miners were spend- 
thrift fellows. Having used their mercury 
they abandoned it. Only last month an 
enterprising westerner told rac that he was 
making good money by shoveling mercury 
out of California and Nevada sands or 
retrieving it from thousands of iron "flasks" 
in which it had been shipped from European 
or American miners to westerners who 
"washed" for gold. 

The ninety tons of pure mercury from 
which the Hartford mercury boiler unit gets 
its unprecedented power arrived at the South 
Meadow plant in the same type of cast-iron 
"flask" in which it reached the miners after 
the great Sutter's Mill strike in California. 
Each cylindrical fla.sk, about eleven inches 
high by four-and-a-half inches in diameter, 
weighs about ten pounds and contains 
seventy-five pounds of liquid mercury. 

As a strong man could carry such a "flask" 
over mountain trails or sling two of them 
across a horse's back, they were ideal for 
mining under pioneer conditions. So little 
has the demand increased that mercury still 
is shipped in these archaic "flasks" and an 
order for ten tons of this element would 
have a serious effect on the market. Yet 
there is plenty of it available. 

Mercury is found almost entirely in red- 
dotted sand.stone, called cinnabar. Ninety 
percent of it comes from Spain and Italy. 
The Alraaden Mine, in southern Spain, first 
worked by the Phoenicians, still produces 
from one third to one half of the world's 
mercury. Yet, even in Spain, production has 
not reached its limit. In 1927 Spain pro- 
duced 52,599 flasks. During the next year it 
turned out 74,000 flasks. That same year, 
Italy mined 64,000 flasks of mercury. 

DURING 1928 American mines produced 
about 17,000 flasks, mostly from Cali- 
fornia and Nevada. But during the peak 
war year of 1918, this country mined 32,883 
flasks. So there is no scarcity of mercury. 

Normally there is danger in working close 
to or with mercury. Mercurial poisoning 
manifests itself in decaying teeth or serious 
intestinal disturbances. At ordinary atmos- 
pheric pressure, mercury condenses at about 
675 degrees F. (Continued on paRC 144) 



The Best Abridged Dictionary 

For Scholarship^ 
Accuracy, Usefulness 




"I can hardly believe I shall ever apply to it any 
test it will not creditably sustain. It is an amazing 
product of accurate and usable scholarship," said 
H. L. Seaver, Massachusetts Institute of Tech- 
nology, s{>eaking of 5' = . 





Best because it is based upon the "Supreme Authority" — Webster's New Inter- 
national Dictionary. 106,000 vocabulary terms with definitions, 
spellings, pronunciations, and use of words; a dictionary 
of Biography; a Gazetteer; rules of punctuation, use o( 
capitals, abbreviations, cic. ; a dictionary of foreign words 
and phrases. Many other features of practical value. 1,256 
pages; 1,700 illustrations. Look for the Merriam 
Circular Trade-Mark — the sign of highest scholarship 
and accuracy. 

Get The Best 

Thin - Paper Eldition: Special Merriam Clothe 

$5.00; Fahrikoid, $6.00; Leather, $7.50. 
Purchase of your bookseller; or send order and remittance ^ 
direct to us; or write for information. Free specimen 
pages if you mention this paper. 

G. & C. MERRIAM CO. 
59 Broadway, Springfield, Mass. 



S^i^Llj^^SS^ TJbishee Book 

shows 
how you can 
get into 

LVI4TI0N 




Saitm 
Trial 





New Low 
Prices 

SaveV^Mfgs. Orig. Price 

I'rkfs sma.^hrd to rock Imt torn! Think 
of It — IliK B*niiirn> nfinUlutl Tntlcr- 
«(>otl (latf mti(li-l) for less than liiilf the 
nianiiruf-turfr'H nrif;inal prtrp! And on 
taslesi terms ever offerwl besUIes. Has 
all late itiuirovenient-i, ^u<-h as standard 
4 -row keyboard, il-color ribbon, bark 
spacer, ril»bon reverne, etc, Xever be- 
1 fore has surh a bargain been offered. 
Also, other world-famous sitandaril malte^— Remington, 
Royal, L. C. Smith, etc., all at tremendous savinQS. 

EASY TERMS after 10 Day Trial 

Our biff new rataloK featurinE Ihl-i world-famous I'nder- 
umid at below price is yours for the asking FREE. 
Kach machine shown in full colors— black. U'lld and red. 
Compare our rock-botlom prices — see nur liberal lo-day 
trial offer and direcl-to-you easy-payment plan. Learn 
how we refini.sb the.se fine typewriters like brand nevT. 

cmI/o"; FREE! 

rages of prirc-.<;ma.shine bar- 
gains. Lowest prices in years. 
lO-day trial offer. Tells why 
we do the largest direct-to-you 
cnny-payment lypcwriter bUKi'm-itH 
in the world. Book Ik FREE. 
I3..n't delay-Kpnii NOWI 

TYPEWRITER EXCHANGE 

DEPT. 335. CHICAGO. ILL. 



Walter Hinton 

First to pilot a plane 
acrn-ss the Allantlc, 
tlrst to fly from 
North to South 
America, first to use 
the plane in esplora- 
t I o n , first world- 
famous Hyer to uive 
tiome- study s t uden t s 
the cream of bin 
knovvledne. Get Wal- 
ter Hinton's o w n 
nussace to yuu. his 
Free lJ*M»k, "Winss 
of Opportunity." 



tJKRE'S the book that tells 
just where your chances 
are in ,\vianon today. It wives 
definite answers to the ques- 
tions you've been asking your- 
self — "What does Aviation 
offer me/ ' — "What must 1 do 
to cet into Aviation? " — "What 
job can I hold: ' It explains 
how Lieutenant Walter Ulnton. 
throuch a remarkable person- 
a 1 ized home - s I udy rou rse can 
pive you— RIGHT AT IIOMK 
— the groundwork employers 
demand. This intensive bome- 
sludy rourse in Aviation in 
Kettinft earth result.s for Hin- 
tnn's tiraduates In all parlti of 
(he country. He also backs 
you up with an active employ- 
ment (tervlff «hi-n you are 
ready for a job. If you want to 
take up HlKhl instruction, he 
arranges for special reduce4l 
rates at an arcredited fly ins 
sclnwl. 

Send for this bmtk today. 
The time you now spend think- 
int; about Aviation could be 
spent in training. 



Walter Hinton, President 

Aviation Institute ol U. S. A., Inc. 

1115 Connecticut Ave., Washington, D. 
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Learn Tjrpcwritinc 
FREE! 

romplete Home Study 

C<iur>fr uf til** famoufi Van 
Sant Si>ccd Tyiwwritins 
Pystfrn, folly flluHlralcd, 

offrr. BwKily It-Rmt-d. Ufcd 
In fchrwle, l>u»ineKs of- 
fk'cs, cvfrywhertr. 

INTERNATIONAL 

231 W. MONROE ST 



I'lt'ase send me your Free Book showitiK how I 
tan train rifiilt at lionie for a place in Aviation. 

Name Arc 

(must be 16) 
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JCP^ HIGHER 
PAY 

Of course you want the bieser pay 
that goes with a bigger job— but 
if you're like most men you're 
wondering right now how you can 
get it. Hundreds of thousands of 
men have found the answer! Take 
the experience of any one of them 
— Vance Anderson, for instance. 
For many years Anderson groped blindly for suc- 
cess. He tried farming — running a truck-line — then 
the study of mechanical engineering, then accounting 
at a resident school. Dissatisfied with that, he en- 
rolled for LaSalle's course in Higher Accounting. 
From that time on his future assumed a definite form. 

VICE-PRESIDENT— by the time 
he had completed LaSalle Training 

While still studying, he became Office Manager of the 
Central Indiana Canneries, then joined the Olin 
Chevrolet Company of Indianapolis, one of the large 
automobile agencies of the Middle West. And before 
he completed the course he was made Vice- President I 
During tlxat time his salary increased several times 
overl Is it any wonder he says, "Real study with you 
will Pay any man." 

Knowledge of Higher Accounting leads the way to 
so many business opportunities that the well-trained 
man is practically proof against unemployment. A 
dozen doors are open to him while the untrained man 
is walking the street. Advancement is swift and 
certain- — for the very foundation of business lies in 
accounting control. That is why LaSalle graduates 
in Higher Accounting occupy some of the highest 
executive positions. 

LaSalle has made it easy for you to master this 
big-pay work in spare-time study at home — no matter 
what your previous education or experience. This is 
backed by a placement, consultation and advance- 
ment service that follows throughout life. 

Send for "Ten Years* Promotion in One" — the little 
book that has led to adding hundreds of millions of dollars 
to the annual salaries of 700.000 men. With it we will 
include full information about the biff-opportunity 5eld 
of Higher Accounting. Sending the coupon below may be 
the turning point in your life. Don't delay, but send tt 
today— NOW I 

— ———— Find Yourself Through iMSalle — — — — — 

LaSalle Extension University 

The World's Largest Business Training Institution 
Dept. 383-HR Chicago 

I would welcome copy of " Accoun- 
tancy, the I^rofeseion that Pays." also g J 'Tfr-*w'^ 
a copy of "Ten Years* Promotioain / L IfWl^i 
One,' all without obligation. / IjJifil 

O Higher Accountancy / p^l}^"^ 

Training for positions as Auditor, 
Comptroller, Certified Public Ac- 
countant, Cost Accountant, etc. . ^ 

Other LaSalle Opportunities ^^=^^^^^4, 
If more interested in one of the fields ^~~~"-*J 
indicated below, check and mail now. 

O Business Manaflement O Bankinii and Finance 
O Modern Salesmanship O Modern Business 
O Traffic Manajjement Correspondence 
O Railway Station Mfimt. O Railway Accounting 
O Law: Decree of LL.B. O Expert Bookkeepinfi 
O Commercial Law O C. P. A. Coaching 

O Industrial Manaf^ement O Business En»ill-sh 
O Modern Foremanship <> Commercial Spanish 
O Personnel Manaticmcnt (> Effective Speakintt 
U Credit and Collection Correspondence 

Name 

Present Position 

Addresa 




MERCURY TURBINE NOW A SUCCESS 

(Continued from page 14,1) 



^ Tells Abo 



lowTo Secure A 
GovemmeiitlVisiHoii 

Tells About These and Other Positions 

RAILWAY POSTAL CLERK 

$1900 to $2700 a year 
POSTMASTER 

$1200 to $2500 a year 
CUSTOMS HOUSE CLERK 

$1140 to $2700 a year 
INTERNAL REVENUE MEN 

$1140 to $2700 a year 
R. F. D. MAIL CARRIER 

$1800 to $2000 a year 

FRFF ROniC ^'^^ ' '"^'f * ' i»vtrnimi^nt .t<ih. I'ot 

TlVEiL. DVJVII^^ y^Bn 1 w«a Civil Service Kxamin«r-liave helped 
thousaiiils. If citizen 18 to 5)1, you can qualify. Send for free book. 

Wrire .ir mail coupon TOD.\Y. 

A. R. PATTERSON. Civil Service Exaert 
163 Wl«ner Btdg., Rochester. N. Y. 

Pleasitf send me your free l>o<tl<* " How to«ecureaGovenimentPo«ltlon." 

Name 

Addresn - • 




When the header of the Hartford Electric 
Company's boiler gave way at Dutch Point, 
the flue and stack temperature was rather 
high and much of the escaping element found 
its way into the Dutch Point yard. 

Because of the relatively low specific heat 
of mercury and the low boiler pressure, a 
mercury boiler does not explode as a steam 
boiler does. Xot until they noticed mercury 
falling in the level or gage glass did the 
Dutch Point workmen discover the boiler 
failure. M that time little thought had been 
given to the hazard of mercurial poisoning; 
hence, no precautions were taken during con- 
struction, operation, or reconstruction. Sev- 
eral workmen, therefore, were slightly poi- 
soned by breathing mercury fumes. Light 
exercise in open air soon cured them. The 
most stubborn case lasted only four days. 

WHEN one of the South Meadow boiler 
tubes gave way and a good deal of 
mercury escaped into the furnace, the coal 
supply was shut off and as the temperature 
at the base of the smokestack was only about 
300 degrees, much of the mercury was 
recovered. 

Better knowledge about welding has elim- 
inated mercury leakage or loss at the South 
Meadow plant. But in order to provide for 
emergencies, the General Electric Company 
has developed a simple detector — a paper 
ribbon coated with selenium sulphide and 
unwound from a spool across an aperture 
through which gas or plain air is forced by 
a fan. The sulphide turns dark when in 
contact with mercury vapor or mercury. 

In addition to this selenium paper, a photo- 
electric cell gives instant notice of the pres- 
ence of mercury in flue gases by ringing a 
bell. .\ll ventilation, where any leaks might 
occur, is delivered to the smokestack below 
the point of draw-off of the gases to the test 
paper. Hence, if a single tablespoonlul of 
mercury were thrown into the boiler furnace 
a bell instantly would ring a warning. 

VV'hcn there is any possibility of workmen 
coming in contact with mercury vapor they 
wear face masks. If they are handlinc mer- 
cury or any parts that have been in contact 
with mercury, their hands are protected by 
rubber and leather gloves. If they are close 
to any mercury equipment, they wear over- 
alls that are frequently washed. So far, 
none of the experimenters or their assistants 
has had a serious case of mercurial poisoning. 
.\nd the loss of mercury has been negligible. 

Though the South Meadow plant repre- 
sents a large financial investment, it is not 
as great as the original estimate. Each hour, 
1,100,000 pounds of mercury descends from 
the top of the unit to the boiler tubes. 
While ninety tons of mercury thus circulates 
six times an hour through the boiler, its 
descent is accomplished by gravity. Expen- 
sive boiler feed-pumps and valves and reg- 
ulators thus are eliminated. 

THE operation of the South Meadow unit 
is simple. There are no valves in the 
mercury cycle except a throttle valve, an 
emergency valve, and two safety valves on 
the turbine floor. In the event of excess 
pressure on the mercury boiler the latter are 
used to pass vapor into the condenser-boiler. 

When heat from the coal fire has built up 
enough vapor pressure, the throttle is slowly 
opened until temperatures are uniform within 
the unit. The turbine is then started. By 
throttling the turbine the generator is cut in 
and synchronizing accomplished. 

There are several reasons for believing that 
cost of electric production by means of a 
mercury unit can be reduced materially and 
that maintenance costs will be lower than 



for a straight steam station. As internal 
cleaning is not required a mercury boiler 
need not be opened, after being sealed. 
There are no scale deposits and no corrosion 
or pitting in the mercury boiler, and no tube 
failures due to scale formation from the 
water, as in ordinary steam systems. 

As the mercury tubes are short and prac- 
tically vertical, they easily can be cleaned 
externally. There is small probability that 
erosion, corrosion, or electrolysis will cause 
a failure in the condenser tubes. The con- 
denser, though it has a "dual personality" 
because it acts both as a condenser and a 
steam boiler, will not suffer from burned or 
distorted tubes, because there is no fire 
underneath it. Hard scale will not form in 
its tubes because mercury vapor will be at 
a comparatively low temperature when it 
reaches the condenser from the turbine, and 
there is a vigorous circulation in the tubes. 

BECAUSE simplicity of equipment affects 
dependability, a mercury plant will be 
more reliable than a modern all-steam plant, 
where refinements have introduced complica- 
tions. .As mercury does not attack steel, 
special construction materials are not neces- 
sary. Lightweight containers are practicable 
because mercury temperatures are high but 
pressures low. 

Finally the initial cost of a mercury boiler 
system, plus steam capacity, is not greatly in 
excess of the cost of an equivalent all-steam 
system. But the overhead running cost, 
measured in kilowatts, is much lower than 
the best, most efficient steam plants now 
operated, and there is every reason for 
believing that the unit installed at South 
Meadow will run satisfactorily and efficiently 
without material repairs and replacements 
for a quarter century. It has run that way 
since February 4, 1930. 

The results obtained since then clearly 
indicate that we may be passing from the 
age of steam to the age of mercury, at least 
so far as the generation of electric energy is 
concerned. 



GRANDSON OF VERNE TO 
MAKE UNDERSEA TRIP 

Whe\ Jules Verne w-rote his famous 
romance "Twenty Thousand Leagues under 
the Sea" and described the travels of the 
imaginary submarine Nautilus, he little 
dreamed that his own grandson would 
carry out his dream of sub-sea exploration. 
Now it is announced that Jean Jules Verne 
will be a passenger aboard Sir Hubert Wil- 
kins' submarine Nautilus, formerly the U. S. 
Navy's O-12, when it starts this spring in 
an attempt to cruise under the ice to the 
North Pole. 

Navy officials especially authorized use of 
the craft for the unique scientific expedition, 
and its present commander, Sloan Danen- 
hower, persuaded the French descendant of 
the author to go along. 



PLAN BIG TANK CARS 

Gi.\xT tank cars are the railroads' answer 
to competition from pipe line transportation 
of oil. The projected new cars wiil have a 
capacity of 22,000 gallons as against 10,000 
gallons for the average car now in use. They 
will have a length of about forty-five feet, 
instead of thirty-five feet for the 10,000- 
gallon cars. Some roads have already built 
cars of from 12,500 to 16,000 gallons capac- 
ity, but these represent less than one per- 
cent of all tank cars in use. 
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Make Moneym PHOTOGRAPHY 



charge. ""'^"'"g oiiifii f-Dr'.!" camera 




Coo<i Paj for Movit Cameramen 
Loarn moii.m picture photography: 
Be >our own toss or train for an 
intercstinB. worthwhile position. In- 
luSction in sound photography in- 
cluded free of extra charge. 



?iRht »l h^;,^;^ "IJ in cvcry 



i extra 



cost 




copy loda> --NoW| ' *^""I«'> '"r your 



New York Institute of Photojrraphy 
Dept. AC-3450, 10 Weat 33rd Street, 
New York City 

Please »vnd me without oblieation your FREE book, 
and full detailB about: 

( ) Motion Hfturtf rhi-Iotrnphy ' ) I'rojectionfat 
( > "SdU" Photoirraphy ( i Photo-ttniehinK 

Name 

Address 

City SUte 




New Kind Of 

can 
Opener 



AGENTS 

-MfH ami WojiH-ii 
have riiaile up U> 
It; and fs in an 
hour, fiilt or spare 
lime. Bit, worlh- 
whilemntni'ibton^ 
on every sale. Kx- 
rluslve Terrlti)- 
rlci. Scnil (jiitrk 
r.-r FUKK TKST 
OKFKK. 



Works Like Magic ! 

At last! An automatic, simple liitl*- 
ran opening iiiafhltie fnr the home: 
This revoluilonary invention in only 
a few short months hasi hanlshed old 
ran openers from over HHt.iHtO kitrh- 
vns. And no wonder! Imasine an 
amazing, lifetime device that hold-; 
thf can and cui» out the lop iMvinic cmn rim 
plick. Bmooth and clean. Juiit turn ■ crank, 
that*B all. Approved l<y (Jood Housekrrpinr 
Inat.. Modem Priscdia. etr. Write today 
for special introductory advertiaintr olTer. 
Central Slates Mfg.Co..Dept.C-M4 
4500 Mary Ave., St. Louis. Mo. 




mak« CrownSt 
Plates, Bridgework, 
•tc. for Dantist*. Easy 

practieal way to leam me- 
chanical dentistry at home In 
spare time, full equipment 
of tools andniateria)i<includ< 
ed with course, FKKE. Low 
tuition. Easy terms. Write 
for FREE BOOK about this 
money makinj? profession and 
our easy-to-Iearn homectudy 
course and cci-rtnl ofTf-r. 

McCarrle School of Mechanical Dentistry 
1340 S. Michigan Avenue Dept. E>435 Chicago, III. 




Wanted: uSm^k 



IN BUSINESS— $5000 YEARLY 

riv- ft.r olhfni. I'll »h«.w you how l<i 
SfM vour own ToiU-t rrep.rmliun. . 
umt-K, Extrai-IB, Mffiicirn-« mad Make 
u MoDry. 1 furnl.h cv.rylhinK. 
17D 1717 V»lu«ble Book tctl. you how 
rKt:.l:> |„ati,rl. !k.n<l lorlt today. 
In lu days you i-.n Iw coininif mom-y. 

IHOMtS D. SnEL 
1!H2 t«. Iroid SI.. >icl<inan<. Vi. 



A definite program for getting 
financially will be found on 
page four of this issue. 
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STARTING TRICKS FOR 
COLD WEATHER 

(Continued from pnne S6) 

carburetor and crank by hand. The motor 
will start on the second or third quarter turn. 
You don't have to .'^pin it. Of course if the 
motor is too stiff to turn by hand, pull out 
the choke and let the starter prind it over 
two or three times so the raw pas will cut 
the frozen oil on the cylinder walls. Wait 
a minute or two till the pas has had time to ' 
act, then pive it the ether. If there's any- 
body with you, have the party hold out the 
clutch pedal while you crank. That cuts 
out the resistance of the stiff lubricant in 
the pear case, which holds back the pears 
like so much molasses." 

"Suppose you can't pet any ether, then 
what?" VV'hipton asked. 

""V/OU'D still have a couple of tricks left 
I up your sleeve," said Gus. "One of 
'em would be to short-circuit the resistance 
unit on the ipnition coil while you pet 
started. More current would How and make 
a hotter spark, hot enouph to ipnitc hiph- 
prade pas at zero. And by the way, if your 
motor is hard to start in winter, don't fool 
around with cheap pas. It always makes a 
motor harder to start than the "premium' 
stuff. 

"Closing up the spark plug paps," Gus 
continued, "is another way to make winter 
starting easier. Cut the pap down to about 
half the rcpulation opening. Lots of cars 
are hard to start in winter for no other 
reason than that their owners forpet the 
points burn away after thousands of miles 
of runninp. That makes the pap wider than 
it ought to be even for best summer going. 
That isn't the trouble with this motor, 
though, because I looked at the points the 
last time you had it in." 

"Those tricks sound all right for an emer- 
gency," said Whipton, "but isn't there any- 
thing you can do to a car that will just 
naturally make it ca.sicr to start without 
having to try tricks?" 

"Sure," Gus replied. "There's a primer 
you can fit on the dash. Working the 
plunger atomizes pas in the manifold. If 
you add'a little tank to hold extra high test 
pas such as they use in airplanes, or even 
ether if the weather is exceptionally cold, that 
gadpet will start you instantly. 

"Then there's another type of primer that 
works electrically. It takes a minute or two 
to heat up the manifold. It's fine if you 
give your battery an extra charpe now and 
then with a radio batter>' charger or if you 
do plenty of daylipht driving. 

"/^F COURSE," Gus continued, "a lot 
V_y depends on how you use your car. 
If you keep it in a heated parape and don't 
leave it standing in the streets more than an 
hour at a time, hard starting won't bother 
you. But if you keep it in a cold garape, 
the first start in the morning is poing to be 
tough unless you do something about it. 

"Some people put an electric grill or a 
toaster or even a big electric bulb under the 
hood right near the carburetor. Trouble is. 
if you leave the current turned on all the 
time, it runs into a lot of money, and there's 
always a chance of a fire if the carburetor 
should leak. The red-hot wires would ignite 
the pas. Of course the electric light bulb is 
safe enough, but you have to use a big bulb, 
not less than a hundred-watter. 

"One fellow I know sticks a drop light 
with a hundred-and-fifty-watt bulb in it 
under the hood when he puts the car away 
for the night, and then he throws a blanket 
over the radiator. The next morning, about 
an hour before he wants to start out, he 
turns on the current. His garage light is 
wired to a switch in the house." 



A^0tl^ Amazingly Easy 
To get into 





Major Kockwell Is a 
fiimous World War 
Hycr, (Iccoratetl with 
the I.ei;lon of Honor 
anil the War Cro.ss. He 
Is now learhini! .Avia- 
tion and will train you 
as only a vctt-run war 
flyer ran. With Ili«k- 
weil TralninK. y o u r 
future in Aviation is 
assured. 



My practical Home 
Training Course of- 
fers you the way to 
pet into this thriilinK, 
fascinating business. 
I prepare you with 
the Aviation princi- 
ples you must know 
in order to fill any of 
the hundreds of Avia- 
tion jobs requiring 
TRAINED men. I show you how to earn 
up to .S75 anrl ."^lOO a week in the quickest 
possible time. 

In a Few Short Months 

Give me an hour a day of your spare time 
and in a few short months you can be ready 
to enter this new industry. If you want to 
fly, my Home Traininp Course prepares you, 
and I will arrange for 
your flying instruc- 
tions here in Dayton, 
or near your home at 
reduced rates. If you 
arc not satisfied with 
my training after com- 
pleting my course, I'll 
refund your tuition. 
.Mail coupon XOW 
for my big FREE 
liOOR and FREE 
AIRPLANE Offer. 

Major R. L. 
Rockwell 

DAHON SCHOOL 
of AVIATION 

Desk K-3 
DAYTON, OHIO 



a 'il Coupon for free Book 



m . ^ 

I MAJOR R. L. ROCKWELL. } 

I Dayton School of Aviation, | 

I Desk K-3, Dayton. Ohio. | 

I Dear Major: Please send me vour FREE I 

I BOOK and FREE Airplane' Offer. I 

I I 

I Name | 

I I 

I .Address j 

I I 

' Town State Age.... I 

I 1 



Kour Chance to Cetan 

AIRPLANE 
FREE 

When you become one 
of my students I will 
give you a chance to 
get an Airplane FREE 
of any Cost to you. 
Mail coupon for partic- 
ulars. 




Cl.i 
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MEN WANTED 

20 to 3S ycaws old 




( First Lesson Free! 




Broadcasting 
Television 
"Talkies" 
Manufacturing 
Service 
Sales 

Auto>Radio 
Aviation 



See how easy 
to learn 



See how quickly you can 
get ready for well-paid 
positions in fastest grow- 
ing, most prosperous in- 
dustry-. 

Big demand right no'.v 
from employers for broadcast operators, test- 
ers, inspectors, service-men, designers, installers, 
and "trouble-shooters". 

$40 to $75 a week — and morel 

With free radio lesson we'll send you our amaz- 
ing combined training and employment agree- 
ment — good for help in securing a beginner's 
job tchen you're only half zvay through. Guar- 
antees you help in finding a position, satis- 
factory^ in salary, after you finish, or money 
refunded. 

A World of Opportunities 
to Choose From 

Rockefeller is building a 3500,000,000.00 "radio 
center" in New York. 20,000 movie theaters 
have gone "talkie". Auto-radio is selling like 
wild-fire. Midget sets are selling at rate of 
10,000 a day! Aviation, television, servicing, 
sales — all these mean highly paid jobs , and 
plenty of them. All you need to get one is the 
kind of training we give you, backed by a real 
placement service. 

Lesson FREE! 

Moil Coupon 

for free radio lesson and 
book of thrilling facts 
about this wonder-industry 
and how to "break in." 

American School 

ing job-tickctsa part 0ep,_ R.348, Drexel Ave. flC 
of thistrainmgwitn- , . 

out extra charge. 58th J>t., CbtcagO 



WILL AUTOGIRO BANISH PRESENT PLANE? 

(Continued jtom paRC .?o) 




RADIO TESTER 
GIVEN 

$20.00 set analyzer 
and trou ble- shoot- 



THE AMERICAN SCHOOL 
Dept. R-348, Drexel Ave. SC SSth St., Chicago 

Please send without cost or obligatloD, free radio lesson 
and job ticket and radio bulletin. 

Name Age , 

SI. No. - 

City Slale 



Uarn Aviation 



—Where "LIndjr" Learned I 
Do You Earn $550 per Mooth! 

Aviition pays bitti Air mnit eind tranaport 
pitotM ri-cfived an averiitu^ MlaTy of tr;30 tit r 
month during thu itafit yrir. Mcchimics also 
maltv ifoctd money. 

0«t Into Aviation A* Pflot or Ms- 

chanic. . . Splmdid openinirH f'T prop- 

✓eriy-traintd pilots and mochanica. Our FlvintrOourseB qualify 
you for bent pilot ponitions. Our Mechanftn* Course equipa you 
for a icnoci iob iw Ma,--ter Airplane Mechanic. We teach you by 
fat-l'iry standardK. 

Complete Mrchanics', WlotB*. Radio and Weldins Courses. 
Also Home Study Coursa. Ground and Hylnir School jrovern- 
mtnt approved. fc.VI.OOO worth of buildingn and equipment. 

Reasonable tuition. I'art time employment. Write for det»ll». 
stating aicel 

UNCOLN AIRPLANE & FLYING SCHOOL 
ai* Aircraft Bids. Llaeolo, Nebraska 




Although few people know it, Cierva was 
a famous airplane designer before he turned 
to his windmill craft. He built the first 
successful biplane in Spain and constructed 
the first tri-motorcd tractor in the world. 

In 1910, when he was fourteen years old, 
he got into the air in a homemade glider 
by hiring a dozen boys at a penny ;jpiece 
to pull him at the end of a long rope. Two 
years later, with a total capital of sixty 
dollars, he started his Itrst motored machine. 
The propeller was carved from the wine- 
soaked wood of an old bar taken from a 
deserted inn. It was several pounds heavier 
on one end than the other, so the plane flew 
like a bucking broncho— but it flew. 

L-\TER, in 1918, he designed a huge, eights - 
J foot, tri-motored passenger plane that 
was flown successfully. But the over-con- 
fident pilot stalled it in landing and spun into 
the ground. That spin led .Cierva to believ'e 
that something was wrong with the entire 
system of airplane flight. He sought other 
means of getting off the ground; tried wing- 
flappers and helicopters. Finally, he worked 
out the whole theory of the autogiro on 
paper before he built even a model. 

His first machine was built in 1920. It 
and several others that followed failed to 
fly. It was not until he gave the vanes 
complete freedom and depended upon cen- 
trifugal force that he succeeded. The first 
flight over a closed circuit in an autogiro 
was accomplished at Madrid, Spain, in 1923. 

At the Pitcairn factory, machines have 
been flown practically every day for the 
past two years. They have been tested 
thoroughly and are to be put on the market 
in quantity production this spring. 

For about 100 feet, I continued to settle 
toward the tower. Then I pushed the stick 
downward, picked up flying speed, and gave 
the WTiirlwind the gun. I swung to the far 
side of the field and came in for a landing. 
This can be accomplished in two ways: 
either by gliding in, as in an airplane, or by 
"settling in" by a vertical descent. For my 
first landing, I picked the one I knew best 
and drifted in with a long slow glide. When 
I was twenty feet off the ground, I pulled 
back the stick. The nose of the ship rose and 
the whirling vanes checked our forward 
speed just as a crow spreads its wings and 
checks itself as it alights in a cornfield. 

The autogiro is the only hcavier-than-air 
craft that can slow down suddenly. Once 
Cierva took off toward a row of high tree.«, 
saw he could not clear the barrier, jerked 
back the stick at the last instant, and sat 
down seventy-five feet from the obstacles. 
.An airplane would have crashed. 

IH.\D expected a terrific jolt when we hit 
the ground. Instead, we landed with a 
comparatively slight jar. Even when the 
ship descends vertically from high in the air 
the jolt of landing is about that of crossing 
a rough railroad crossing at twenty-five 
miles an hour in a well upholstered auto- 
mobile. Because there is no long run after 
touching the earth, an autogiro can sit down 
on rough ground, even between frozen potato 
rows, without damage. Any small open 
space, wider than the windmill, serves as a 
landing field. 

At the National Air Races, Ray was fly- 
ing from Cicero, 111., to the field where the 
contest was held when his engine cut out. 
He pulled back the stick and settled down 
on the pavement of a highway directly 
between two telephone poles, without the 
slightest damage. 

In the thousands of hours that autogiros 
have been flown, nobody who has piloted 



one has been seriously injured. Once, a vane 
broke off high in the air and the pilot was 
only shaken up and bruised in landing. That 
accident occurred when Cierva was experi- 
menting with rigid vanes. .Since they have 
been made flexible there has been no repeti- 
tion of the trouble. 

Before the windmill lost momentum, I 
shoved the throttle wide open and took off 
on my second hop. Just clipping the tree j 
tops, i cruised over the countryside at thirty- 
five miles an hour. .\ farmer chopping | 
wood in a field stopped to look up. I waved . 
and he waved back. 

The most fun in flying is to fly low. .\nd 
that is as dangerous as dynamite in an 
airplane. You have to fly up at 2,000 or 
.SjOOO feet to have a safe gliding range in 
case the engine stops. Such flying is monot- 
onous. It is like passing over a huge map. 
People are the size of pin heads. You want 
to see what is going on but dare not take 
the chance. 

All this is changed with the autogiro. You 
can fly low and slow with safety. In case 
of engine trouble, you can drop down into 
any open space; you don't have to pick 
out a wide and level field. 

THE more I flew the autogiro the more 
enthusiastic I became, .\nyone who can 
learn to drive an automobile can learn to 
fly a windmill ship. Safety in an airplane 
depends more on the skill of the pilot. In 
an autogiro the human factor is reduced 
immensely. Ninety percent is taken care of 
by the machine itself. 

They told me a student could master a 
windmill plane in a quarter the time it takes 
to learn to fly an airplane. The danger of 
the take-off is eliminated; the difficulty of 
landing is done awa\- with ; the menace of 
stalling and getting into a deadly tail spin 
is gone. It is the first plane designed for the 
average person. 

After nearly half an hour in the air, I 
climbed to 1,000 feet above the center of 
the field and "settled in." Holding the ship 
level with the ailerons, I looked over the 
side of the cockpit and watched the yellow- 
brown rectangle of Pitcairn Field slowly 
expand as I settled toward it. .\ small 
chrome-yellow training plane scudded below 
me and sat down on the field with a long 
run, then taxied to the hangars. I was 
dropping slightly faster than a walk. 

IT W.\S like drifting down in a balloon. 
The earth seemed moving up to meet me. 
I had no sense of descent. There was no 
up-draft hitting my face. The spinning 
vanes above push dcwn a column of air as 
well as act as a parachute. 

Fifteen feet from the ground, I pulled 
back the stick, dropped the tail, and we sat 
down on three points. The wheels made less 
than half a turn on their axles; we rolled 
hardly six inches. I had landed less than 
a hundred yards from the first take-off 
where Ray was still standing. 

The windmill overhead slowed down. The 
rotor tachometer hand touched ninety, then 
sixty, then forty. .As they lost speed, the tips 
of the vanes began to drop. Finally, with 
the blades held up by the droop wires, the 
windmill came to a stop. I pulled back the 
rotor brake lever, locking it in place, and 
looked over at Ray. He grinned broadly 
and said : 

"Well, now you are one of the first 
twenty-five pilots in America to fly an 
autogiro." 

"That," I told him, "will be something to i 
tell the grandchildren — ^when autogiros are 

everywhere I" 
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Protect Your Ideas 

Take the First Step Today-"- Action Counts 

If yon have a useful, practical, novel idea for any new arlicle or for an 
improvement on an old one, you should communicate with a competent 
Reiiistered Patent Attorney AT ONCE. Every year thousands of applica- 
tions for patents are filed in the U. S. Patent Office. Frequently two or 
more applications are made for the same or substantially the same idea 
(even though the inventors may live in different sections of the country 
and be entirely unknown to one another). In such a case, the burden of 
proof rests upon the last application filed. Delays of even a few days in 
filing the application sometimes mean the loss of a patent. So lose no 
time. Get in touch with me at once by mailinj^ the coupon below. 

Prompt, Careful, Efficient Service 

This larRe, experienced organization devotes its entire time and attention 
to patent and trademark cases. Our offices are directly across the street 
from the U. S. Patent Office. We understand the technicalities of patent 
law. We know the rules and requirements of the Patent Office. We can 
proceed in the quickest, safest and best ways in preparinK ^n application 
for a patent covering your idea. Our success has been built on the 
strength of careful, efficient, satisfactory service to inventors and trade- 
mark owners located in every slate in the Union. 

Strict Secrecy Preserved— Write 
Me in Confidence 

All communications, sketches, drawings, etc.. are held in strictest confi- 
dence in strong, steel, fireproof files, which are accessible only to author- 
ized members of my staff. Feel free to write me fully and frankly. It is 
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No Charge for Information 
On How to Proceed 

The booklet shown here contains valuable information relatinfr to patent 
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my "Record of Invention" form, on which you can sketch your idea and 

CHtablish its date before a witness. Such evidence may later prove valu- 
able to you. Simply mail the coupon and 1 will send you the booklet, and 
the "Record of Invention" form, together with detailed information on how 
to proceed and the costs involved. Do this NOW. No need to lose a 
minute's time. The coupon will briny you complete information entirely 
without chartje or obligation. 

Clarence A, O'Brien 

Registered Patent Attorney 

Member of Bar of Supreme Court of the United States; 
Court of Appeals, District of Columbia; Supreme Court, 
District of Columbia; United States Court of Claims. 
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A COMPLETE 
ELECTRIC 
WORKSHOP 



® 




Only »49^ 



Complete with Motor 



CASH 



Have you scon the new, nation- 
ally advertised DRIVER Work- 
shop? If you are interested in 
electrical tools you owe it to 
yourself to investigate the many 
new features this outfit affords. 
Remember, the DRIVER is, by 
no means, a toy. It is a man- 
sized outfit for big work, pow- 
ered by a shop-sized motor and 
fully guaranteed by the World's 
Largest Store. 

FORCOMPLETE DESCRIPTIONS READ OUR CATALOG 
OR VISIT OUR RETAIL STORE 

The DRIV^EK. with all Us efticicnt tools (sliown nbove) 
comes to you complete with all shaUinK, pulU-ys, brackets, 
belts — everything needed for acomplete workshop. Satisfy 
yourself by trying it out in your own shoq. If it do<'S not 
perform to your entire satisfaction, return it. On that basis 
It ta sold. Order by catalog number 99 AM5<W5. For Easy 
Payments, see our catalog or visit one of our retail stores. 



ON TIME 
onfu 

A MONTH 




NAVY RIDS AIRPLANES 
OF DEADLY GAS 

(Continued from page 31} 

The color of the blood samples tested was 
compared with that of a series of "standard"' 
samples previously prepared so as to present 
the entire range of monoxide blood poisoning, 
between five percent and 100 percent absorp- 
tion. Thus the laboratory expert could tell 
at a glance whether his test sample contained 
carbon monoxide, and if so, how much. 

The air samples were taken from airplane 
cockpits and cabins with a rubber bulb 
device. It consisted of a pint-size vacuum 
bottle connected with a rubber tube the 
neck 01 which contained a small quantity 
of soda lime, which absorbed any gas except 
carbon monoxide. 

When the bulb was pressed a pint of air 
was drawn in. The bottle was sealed and 
removed to the laboratory, where blood 
known to be free of carbon monoxide was 
added to the air. The blood then was put 
in a test tube and subjected to the same 
test as that taken from occupants of planes. 

In this manner, all types of cabin planes 
tested were found to be free from the 
deadly gas. But it was shown to be present 
in two planes with open cockpits — one a 
bomber and the other an observation ship. 
A carbon monoxide absorption of fifteen 
percent was found in the blood of two occu- 
pants of the observation plane, and a ten 
percent absorption in that of the pilot and 
observer in the bomber. 

These amounts are not alarming, resulting 
usually in a slight attack of headache or 
dizziness. Absorption of fifty percent is 
highly dangerous, causing unconsciousness or 
death, provided the gas has been in the 
blood eight minutes or more. 

The Navy experts, however, considered a 
fifteen percent absorption sufficiently import- 
ant to warrant special study, as it may result 
in chronic loss of muscular strength and 
mental alertness. For that reason, they 
devised the change in the direction of the 
exhaust leads in the two types of plane under 
consideration. 

All the latest types of planes were tested. 
Experiments closely appro.ximating actual 
flight conditions were conducted with bomb- 
ing, observation, transport, and speed ships. 
Cross-country hops, power dives, acrobatic 
evolutions, and formation maneuvers were 
made. 

The concluding test consisted of a cross- 
country flight from Washington, D. C, to 
Lakehurst, X. J., and back in the newest 
type of cabin plane. The flight was made 
by thirteen men, including Lieut. Com- 
mander White. Xo poison gas was revealed 
in the blood of any of them at the end of 
the trip. 



CAR DRIVING WORDS 
NO LONGER ACCURATE 

Are modern automotive expressions too 
old-fashioned? An English dictionary writer 
says they are, proving his point by quoting 
the literal meaning of certain words used. 
The word "drive," for example, means to 
"force along, hurry on, to push or propel 
with force." Hence a driver is one who 
propels with force or urges on violently. 

This was an excellent word when horses 
and cattle were the things driven, the critic 
says, but it is incorrect when applied to 
automobiles or other self-propelled vehicles. 
These all push or propel themselves ; all their 
operators do is manipulate the controls which 
regulate their speed or course. The French 
word "conducteur," the Englishman believes, 
is a much more suitable word for indicating 
one who operates a self-propelled vehicle. 



Learn Cartooning 

At HORM~ln Your Ipar. Tim* 

Tlie famous Picture Chart Method 
of teaching oHginal drawing has 
opened the door oi success for hun- 
dreds of lieginners. Wlietlter you 
think you have t.'4lent or not. send 
for samplechart to test yuurabil- 
ily, and examples of the work of 
students earning from $50 to $300 
per week. I'Jeaitc stiilc voiir ajjc. 

THE LANDON SCHOOL 

1451 Naliaul BUf. CInetaid. 0. 




Government Positions 

Clerk Carriers, Rural Carriers. Railway Postal 
Clerks, Postmasters, Departmetit Clerks, and 
many others. Splendid salaries, easy worlc. va- 
cation with pay.^ Only conimoii school education 
required. Examinations often. 44,817 appointed 
last year. 

Valuable Information Free 

CnUMIMR CIHEtmiKIICE etlUOC tVUIIMITM. 1. c 
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Itlusmt^. Send no money—- 
juat pay postman fl.&O plua al 
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D. Van Nostrand Co.. 
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INVENTIONS ViNT[0 

Patented or unpatented. If you 
have an idea for sale, write 
HARTLEY'S Inc., Box 928-D, 
Bangor, Maine. 



OLD COINS 

Large Spring selling catalog of coins 
for sale free to collectors only. Catalog 
quoting prices paid for coins, ten cents. 

William Hesslein 
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Inventions Promoted 

Patented or Unpatented. In business over 30 
years. Send drawing and description or 
model, or write for information. Complete 
facilities. References. 

ADAM FISHER MFG. CO. 

183-D Enright St. Louis, Mo. 



UNPATENTED IDEAS 
CAN BE SOLD 



'1 tell you how and help you make the 
sale. Free particulars. (Copyrighted) 

Write W. T. Greene 
921 Barrister Bld(. Wuhlncton. D. C. 



To Inventors 

Numerous manufacturers now want sound, 
practical inventions to meet keen competition. 
Patented or unpatented. Booklet free. 

Chartered httitote of American InTcntori 
1132 Barrister Building. Washington. D. C. 
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SCIENCE IS BLOODHOUND 
AT HEELS OF FORGER 

(Continued from pane 27) 

An iron ink signature cannot be completely 
removed by chemicals. Even after it is 
invisible to the naked eye, it can be restored 
by applying ammonium sulphate, which 
reacts upon the iron salts buried in the paper 
and makes the original writing reappear. 

Government checks are now protected both 
front and back against alteration by chemi- 
cals. 

It is not only in tracing forged checks that 
Farrar is called upon to put his skill to the 
test. As examiner of questioned documents, 
he serves as expert witness in cases involving 
forged notes and questioned wills and is 
often called upon by Post Office officials to 
aid in tracing down the writers of anonymous 
"Poison Pen" letters. 

IN this work, he often follows slender 
clues. In order to solve a "Poison Pen" 
mystery in a southern state, he made elab- 
orate microscope photographs of the paper 
upon which the letters were written and also 
of paper found in the desk of the suspect. 
The fibers of the sheets were of similar 
make-up. 

In another case, Farrar obtained more 
than twenty letters known to have been 
written by a woman who was suspected 
of penning a malicious anonymous letter. 
From these he cut out letters and words and 
fitted them together to duplicate the body 
of the anonymous letter. Then, even an 
unpractised eye could see that both had 
been produced by the same hand. 

A very curious circumstance helped Far- 
rar clean up the spectacular "poison gum- 
drop case" in Washington, D. C, three years 
ago. A man named Inelder Smith received 
through the mail a package of gumdrops 
filled with rat poison. The writing on the 
package corresponded with that of his wife, 
from whom he was separated. He brought 
the package and letters from his wife to 
Farrar for comparison. 

THE address had been written on a piece 
of paper and pasted on the package. 
Farrar immediately saw that the writer of 
the letters had written the address. But on 
closer examination he discovered the name 
of a local garage in "phantom writing" 
across the address. This faint printing which 
results when a newspaper or printed card is 
carried in a pocket for a long time next to 
a white piece of paper, suggested a new pos- 
sibility to Farrar. 

Inelder had carried the letter and business 
card in his pocket. He had cut the address 
from an envelope his wife had sent him and 
pasted it on the package which he sent to 
himself. His wife was cleared of a serious 
charge. 

Another type of puzzle with which the 
handwriting sleuth has to deal lies in the 
field of forged wills and documents. 

One of Farrar's most interesting cases took 
place in Louisiana in 1927. In this a freak 
accident at a paper mill nearly twenty years 
before led to the undoing of the clever forger 
who produced a will dated 1902, which 
he .said he found in an old trunk. It covered 
land upon which a !?250,0OO warehouse had 
been erected. 

When Farrar was called to examine the 
document, he placed it on the ground glass 
plate of his examining table. The watermark 
read "erkshire Bond." He got in touch 
with the manufacturer of this paper, and 
found that this design had first been put 
upon the market in the spring of 1906. 

Between December, 1907, and October, 1909, 
the letter "B" in the watermark had acci- 
dentally dropped off the dandy roll. Five 
different lots with (Continued on pane J.fo) 
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NATIONAL 
Opens Its Doors To You! 




. Right in tlie hearc of America's most in- 
teresting place to live and learn— National 
—the approved trade school of the West— 
invites you la LosAngelts! Come West, enjoy 
life, learn a profitable trade in a land of 
prosperity, progress, sunshine and happiness. 

Your Railroad Fare Allowed for 
a Limited Time! 

Every one dreams of coming to California. 
National will pay your railroad fare from 
any point in the United States. Never again 
another opportunity like this! Investigate this 
great offer at once! 

REAL Big Pay Jobs Await You! 

Boulder Dam means millions for Southern 
California! Thousands more will soon be 
working on this world's greatest hydroelec- 
trical project. Quickly at NATIONAL for big 
pay jobs pro&taDle Electrical Trades. 

Don't Worry About Enough Money! 
We ll Help You! 

If you are short of money, we guarantee you 
part-time jobs to earn your living expenses 
while learning. We place scores ot graduates 
on good pay jobs with real futures. Unlimited 
Lifetime Employment Service. 

Write Today about the Greatest J 
Offer Ever Made! / 

This great Million Dollar Institution, J/ 
equipped with the best money can buy— ;lj 
the finest faculty of electrical experts in Ti- 
the country — a school with a Hearr and I j: 
personal interest in your success and per- / ; 
sonal welfare opens its doofs to you. . .' ' i 
Send at once for NEW Book with 
fill! details. No age limit — no pre- 
vious experience required, start 
any time. Send for your copy 
of rhis new book 
TODAY! 




SEND 
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FREE 



NATIONAL ELECTRICAL SCHOOL 
Dept. 37-D, 4006 Figueroa St. 
Los Angeles, California 

Send fflc your big free illustrated ciuiog of Eleorical Opponunida 
showing how 1 can learn quiddy 
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SCIENCE IS BLOODHOUND 
AT HEELS OF FORGER 

(Continued from paf^e 14Q) 

this defective water-mark had gone on the 
mariiet, all after December, 1907. This testi- 
mony branded the will, dated 1902, as a 
forgery and cleared the title. 

In examining documents of this kind, a 
study of the handwriting is only part of the 
job. In West Virginia, several years ago, a 
yellowed and apparently ancient deed cover- 
ing SCO acres of valuable oil and coal lands 
was filed for record. It was dated 1888. 
When Farrar had finished his e.xamination 
he had proved it a fraud in half a dozen 
ways. In his laboratory he examined the 
stains and found they contained caffeine, 
proving they had been made with coffee. 
The watermark showed that the paper of 
the deed had not been put on the market 
until twenty-eight years after the document 
was supposed to have been drawn. The 
cover of the deed contained a watermark 
that was not used until 1920. .\nd the patent 
fasteners that held the deed together were 
invented in 1921. 

The body of the deed had been written 
by a woman who was only five years old at 
the time the document was dated. Crooks 
who forge documents usually slip somewhere, 
but they seldom leave such a trail of damag- 
ing evidence behind as marked this West Vir- 
ginia fraud. 

Forged wills and notes made out after the 
death of the supposed writer are called 
''Foundling Wills" by the handwriting expert. 
Varied and ingenious explanations are often 
given to account for the discovery of such 
"ancient"' documents. One such will was 
said to have been found in a pile of rubbish 
which was being burned in a backyard. 
A workman was supposed to have come to 
the bonfire to light a cigarette and to have 
discovered the document just before it 
caught fire. Even weirder was the expla- 
nation given in another case. Here a passerby 
was reported to have seen a rat run under 
a board in a deserted house. In pulling off 
the board to catch the rat, he discovered a 
valuable will hidden in the wall ! 



PLANTING THE SOUTH 
POLE IN CALIFORNIA 

(Continued jrom pat^e 22} 

of lead so that they would collapse easily. 

While the company was still on location 
at the old Government balloon school at 
Arcadia, near Los Angeles, residents of 
Arcadia awoke one warm sunny morning 
recently to see snow from the South Pole 
scattered over their lawns and gardens. Not 
real snow, of course, and not from the South 
Pole. The snow was gypsum that a wind 
storm had blown from a movie set that 
covered three square miles. Two million five 
hundred thousand pounds of gypsum con- 
stituted the South Polar snow. 

IX addition to this large amount of '"prop" 
snow, mechanical icebergs that rocked, 
ice that cracked open and .swallowed actors 
alive, frozen breaths blown by actors into 
the California sunshine, and "ice barriers" 
added realism to the South Polar scenes in 
the finished frigid picture. 

Real dirigibles and real planes were used in 
some scenes and in others duplicates, some 
models and some full sized, were employed. 

When ready to shoot the scenes for "Dirig- 
ible," the director wanted to show the actors, 
wrecked- at the Pole, blowing their icy 
breaths into the air. A staff surgeon first 
tried a mi.xture of two acids. These the 
actors held in receptacles in their mouths. 
When the acids, (Continued on page i^i) 
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Automobiles— Klectricity -Motor Buftses— Aviation 
— Boilding Construction. Hundreds of othern. Baild- 
ing of etorea. homea, factories and office buUdinffi 
Is KoinB on ail the time. 

No structure can be erected without plani drawn 
by a draftsman. No machinery can be built with- 
out plana drawn by a draftsman. 
I train you at home. In Drafting, spare time only. 
Keep the job you have now while leamlntc drafting. 
Men 1 have trained are making from $3,500.00 to 
$9,000.00 a year. 

Get started now toward a better position, paying 
a uood straight salary, the year around. Comfort- 
able surroundings. Inside work. Through hard 
times— adversity— alcknesa- bad luck — big bills— 
what can equal a Job that Lasts? You may earn as you 
learn, I give you employment service. Your money 
back if you want it aod help as loog as you need It. 



If Yoa Earn Lets Than 

$70.00 a Week 

Write to me now for my 
Pay-Raiting Plan. 



rii Train You Engineer Dobe, Div.i3.63 

at Home. 1951 Lawrence Ave., Chicago 




College Courses 



AT HOME 

Carry on your education. Develop power to ini- 
tiate and achieve. Prepare for college. Earn 
credit toward a Bachelor degree or Teaching 
Certificates by correapimdrnre. Select from 450 
courses in 45 subjects, including Knglish, Math- 
ematics. History. Education, Psychology. Kc«>. 
nomics, the Languages, etc. Write for catalog. 

Wlnittviit^ of Cl^icago 




SSI II.LIS HALL 



CHICAGO. ILL. 



EMCIMEERING 

BtrtrnicAi ■ MccHA/virAL • srnvtrvnai. 

...,cL i%«CHiXECTI]Rf: 



Intensive, Prscticsl, Technical Courses. Dein-ee ii 
2 yeara. Diploma in I T»ar. Sprclai nhi)rt niursrii B wceka 
to 4 months in Electricity, lln/Jto^ Power Plant, Electric 
R*'friKeration. Arraaturo WindinK. Wirinit, Teatinff, | 
DraftinK, Weldinic. Low Tuttlon. Euiert Inittrtu'torM. 
BxtenHively equipped latxiratorieii. Pre* life-ttme em- 
ployme-nt service for imtciuateB. Pmrt-Hm« work while 
att«ndini(. Writs for new free Itlustrsted cat&loff stvins 
•II facts. :tOtti year. 

FINLAY ENGINEERING COLLEGE 



lOOl-B Indiana Ave. 



Kansas CHy. Ms. 



r STAMMEraNG' 



Ifs ©\ise aj\d 6ire 



You can l»e quickly cured if you stammer. Send 10 
cents, coin nr stamps, fnr -SS-i)aBe cloth bound book 
un St-inimering and StutterinR. It tells how 1 cured 
myself after StammerinK and Stuttering for 20 years. 

BBNJAMIN N. BOQUK 
I IIM? Mf s Isi W iit. 1147 M. 1— is II. la«iwM>gfci j 





Print YourOwn 

Uaru», biationury, Advortising. 
labels, paper, circulars, tags, etc. 

. ■ money and time. Sold direct 
f-iiin factory only. Junior Press 
»5.90, Jobl'ress.Jll. Power $H9. 
Ditpopularraisedprintinglikeen- 
^graving with any of our prt^ses. 
' Print lor Olhors, Big Prollls. 
Pays for itjielf in a short time. 
Easy rules sent. Write for free 
catalog of outfitii and all detniln. 

ThtMltiirCo., H-33. Hiridtn, CwL 



Bcsin Today — Write for my FREE BOOK. I can 
nuke a gooa pcnaan nf you at hume durtne spartf 
time. Write (or my FREE BOOK. "Hew to B«- 
com« a Oood Ponman." It cuntaina apacimena 
and tells how others inaMtered penmanahip by ttia 
Tamblyn t^ystem. Your namewiU bo el«s*ntlT writ- 
trn on a card if you enclose etamp to pay poata«e. 

F. W. TAMBLYN. Kansas City, Mo.. U. S. A. 
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PLANTING THE SOUTH 
POLE IN CALIFORNIA 

(Continued jrom pane 150) 

flowing through two tubes came together at 
the lips they formed the icy cloud. This 
arrangement was not foolproof, however, and 
the surgeon devised a new scheme. 

He arranged with a Hollywood dentist to 
make plates of a cold resisting rubber com- 
position to fit the upper and lower parts of 
the mouth. Then the actors took chunks of 
dry ice into their mouths. When they tried 
to talk with the ice and plates in place, their 
voices sounded muffled, as though they were 
nearly frozen instead of sweltering in heavy 
furs. And when they breathed through their 
mouths, the evaporating ice sent out clouds 
of "steam." 

One actor, tiring of the plates, tried to 
carry the dry ice in his mouth. He emitted 
steam for a few minutes, but finally was 
carried from the set to a dental surgeon who 
removed four teeth. The dry ice had frozen 
his gums. 

In building the reproduction of Admiral 
Byrd's Little America, mechanics first cov- 
ered the ground with rough canvas and then 
covered this with 2,500,000 pounds of gyp- 
sum. Later, following directions on Govern- 
ment topographical maps, they constructed 
contours of "ice-covered" properties. Even 
the buildings were "buried" in the snow. 
Enough lumber to construct a town for 
5,000 people went into the set. For the 
snowstorms, 700 tons of specially treated corn 
flakes, bleached to look like snow, were 
blown across the set by wind machines. 

THE glare of the imitation ice proved more 
intense than the glare from South Polar 
ice. Five hundred pairs of sun glasses pro- 
tected actors and workmen. 

Huskies that had seen service with Admiral 
Byrd "acted" in some of the scenes. It 
became necessary to provide a special refrig- 
erator in which the dogs rested. The one bit 
of acting required of the dogs nearly failed 
when the director found himself unable to 
coax a few howls from them. The wind 
machines were started, corn flakes flew all 
over the planes — but the dogs refused to 
howl. Then a property man suggested the 
lead dog be taken away. Immediately the 
rest of the pack set up a deafening howl and 
the camera recorded it. 

Captain Parker's plane was supposed to 
be crashed at the South Pole by a pilot who 
was not aware of the lost ski. How was 
that filmed ? A duplicate of the plane, com- 
plete in all external details, had been built. 
Even the light wood propellers whirled, and 
when hidden electric motors were started a 
large crane picked up the dummy until it 
dangled seventy-five feet above the earth. 
On signal, the plane was dropped on its nose. 
Immediately it burst into flames, aided by 
gasoline-soaked waste in the cabin. Eight 
cameras recorded the wreck. 

Carpenters, with boards and canvas and 
gypsum, ljuilt the necessary icebergs, equipped 
with rollers and rockers. If the director 
wanted an iceberg, he had only to order one 
of any size, and it came rolling across a 
gras.s-covered field to the location where it 
would do the most good. Not only were 
the made-to-order icebergs wheeled here and 
there, but the rockers made it possible to 
sway them gently, thus creating the effect of 
slowly moving ice. 

Long ago movie producers learned they 
could build scenes more nearly perfect than 
the originals. So with ice. Here they used 
an ice set because, during the eight weeks 
necessary to film various Polar scenes, they 
could not depend on any available moun- 
tain ice supply remaining constant in vol- 
ume and shape. For pictures a scene must 
look the same in all episodes. 



Just as EASVas it looks 



to become a popular musician this 
simple as A-B-C way 



CTOP chralini! yourself out of musical good times. 
^ Stop ihinkinR that learning music is nothins but 
one grinding session of monotonous exercises after 
another . . . days, months and years of difficult tech- 
nique under the thumb of a private teacher. 

Take a lottk at the above diagram. Looks easy, 
doesn't it? Well, it's every bit as simple as it looks. 
First a note, then a letter. I'lenty of clear instruc- 
tions tell yciu how each bar is iilayed — lots of dia- 
gram pictures show you how, then you do it yourself 
and hear it. Everything to make learning a joy. In 
fact, the U. S. School of Music has made the reading 
and playing of music so ^imple that you don't have 
to know (me note from another lo begin. 

Your first thrill comes with your very first lesson. 
For yuu are given a piece with a real melody to play 
by actual notes. Dreamy waltzes, stirring marches, 
sparkling sonatas follow in short order. No standing 
still. You become a capable performer months 
sooner than you could ever expect to by the old- 
fashioned way. Besides, you receive all the music 
you need at no extra cost. 

Play the "Bines" Away 




TTnw can you be cniiieiii tn 
party and listen to others 
ilieni shdwereil with .ulnii 
ynur life-IonK ambition to 
cian is now so easy iti real 



LEARN 


TO PLAY 


BY 


NOTE 


Mandolin 

Piano 

Organ 

Violin 

Banio 


Saxophone 

'Cello 

Ukulele 

Comet 

Trombone 


Or Any Other Instrument 



sit artiund at party after 
do all the playing — see 
ration, invitations — when 
tiecome a popular niusi- 
ize? Exj>erience the i>er- 
sniial satisfaction that 
comes from Iteins able 
toplay "when." "where." 
and ' what" you like for 
your own amusement 
and the entertainment 
of others. Don't be 
afraid to beKin your 
lessons at once. Over 
/,(tO.(Ktf) jicoplc learned 
to play this m<>dern way 
— and found it as easy 
as A-R-C. Read the 



list of instru- 
ments in the 
t>anel, decide 
which one you 
want lo play and tlie 
I'. S. Sch«)oI win d.> 
the rest. No matter 
which instrument you 
choose, the cost in each case will average the same — 
jusl u few cents a duy. 

Our fascinatiuK. illustrated Free Rook and our Free 
Demonstration Lesson explain all about the remarkable 
method. Clip and mall this coupon today, and they will 
l>e sent to you at once. No obtigatioii. Instruments 
supplied when needed, cash or credit. V. S. School of 
Music. Urunswick IJldg., New York City. 



U. S. SCHOOL OF MUSIC. 

83 Brunswick Bldf.. New York City 

Send me your amazing free book. "Music les- 
sons in Vimr Own Home," with intr^nluction by Dr. 



Frank Crane; also Free Demonstration Lesson, 
does not put me under any obliKation. 



This 



Addrt 



Have you 

Instrument this Insi?., 



34 Lesson 
Drawing Course 

The biggest value you ever 
saw advertised anywhere . . 

Haven't you often wished that you could 
draw cartoon^:. illustrate some Idea, 
sketch some pretty face, etc. ¥ You can do 
alt of these thlnKS. (>ne of America's 
most famous Cartoonists and IlUis- 
Iratnrs has devchiped a great, simple 
system for success in all branches of 
t'ommerrial Art. This system has 
revolui ionized the entire theory 
(IrauinK. It means that drawing 
ran t)e as easy for ynu as 
writing — much simpler than 
learning shorthand, bookkeeping or type- 
"rlliiiB. We art- now placing tills original 
system for learning Drawing, Art and 
Cartooning, conslstiiig of 34 lessons with 
over 500 Illustrations, within reach nf 
ivery one. If you will devote a few hours 
(ach week to the Course WE ABSO- 
LT'TELY GlAUANTEt; that you will 
learn to draw and draw well before you 
have half (Inlsheil the Course. If we fall 
10 make this rlalm good, we will refund 
I very cent paid us. By eliminating a 
large office force f(ir answering corrc- 
t^iwndenee. expensive catalogs, etc.. we are 
enabled to make a price of $2.98. 
the cheapest prlre ever known for 
a high-grade home study course. 
Learn to draw. It is a big asset, no matter what field you 
are In. 



1^ Want a Steady 
" government 




Send No Money 

$2.98 



-lunt <»r<l<'rtb*'r<.urK«*.aiuI | 
on arrivKl pay poptmnn , 
plUH a fi'w ct-ntu poftaMc. 
paymt-nt ir full for ttie fnlin* Cuurnf 
■ ml DrKwinit Outfit. If not i-ntirely 
Katinftft), r<'turn within fiv« <i»y »nil 
wrwillRKKUND MONEY. Adtirces: 



If you urilfr the Course 
at once. w«r will include • 
drawinic tiultit, conslBtinfC 
of artifiU' pencils, pens, 
phpvr, erasers tnumti 
tacks, etc., enabling you 
to iro to Work without any 
additional cotit. 



lEDERER SCHOOL OF DRAWING, DcpL 886-C ChalOimfa. Tom. 

Orilrrtt Irom outnide the U. S. A, are payablt- CHub with order. 



New 
Bandit Proof 
Railway Mail Car 

Rail way Postal Clerk 

$1900 to $2700 a Year 

Maiy Other Covefnoeal Jobs ^"i""^™^™™™ 

MEN— BOYS 18 to SO / Franklin Institute 

^^''PaUvLuon, t D.pt.W266.Roch«t.r,N.Y. 

Cominon Education J Gentlemen: Rush to nie with- 
Usually Sufficient nut charge 32;page txiok with 

What you do with dp ^- ^- Government big 

the coupon ^ |>a'd positions obtainable. Ad- 

means more to q . ^ regarding the sal.iries. 

you than to rj 
anyone else. 

t 



hours, duties, vacation and full 
particulars un how tu get a iub. 



Mail It. 



^ Name... 
/ Address.. 
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Here's An Elasy Way I 

— to bring ynu a fine cash in- 
come! Without taViiiig any 
tune away from your job, 
rieasant easy \v<.rk at home. 
i*ecoraie beautiful gittwares 
the Fireside way. You can do 
it — In spare moments. No 
previous training required. 
No special ability needed. No 
tedious study. No meniortz- 
ing. With the Three Simple 
Steps sent you by Monsieur 
I'etit the great artist— T>lrec- [ 
tor of Fireside Industries, it 
IS just fun! We want men in I 
every community. Be the 
first ! 



Begin Right Now! 

Thousands are making Fire- 
side decorations — muking from 
hundreds lo thousands of dol- 
lars and doing their own work 
besides. We supply you with 
evcr>thing you need. Hlg <;en- 
en)U:i Cnmplele Kit WITHOi'T 
KXTIIA COST. It's a cinch! 
Your success is assured. 

FREE! 




Fireside Industries 



Dept. 51 -C 
Adrian, Mich. 



Fill out and mall cou- 
pon at once, wnhoul 
any obligation it 
liHnKs you wofiderful 
Fireskf* Book in col- 
ors. Explains overy- 
thing. 

Act Now! 



. nrcsido Industries. 
J Dept. Sl-C, Adrian. Mkh. ' 

I Send roe your wonderful Free Hook in ' 
(oUire. This d»)eit not put me under any I 
* oltliication. | 

I Name I 

' ! 

^Addre«« ^ 
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POPULAR SCIENCE MONTHLY 



SCREWS 

that Help 
the Hand 
that Holds 
the Screw Driver 




'T^HERE is a difference in screws and that 
difference is soon noticed by the man 
whose hand operates a screw driver. 

When American Screws are used, the man with 
the screw driver finds that the gimlet points 
make them easy to start ; the smooth running 
threads make them easy to drive ; the deep 
slot and tough head make them quick to insert. 

The experienced hand on a screw driver knows that 
any job can be done better with American Screws. 




TIRE 
BOLTS 



WOOD 
SCREWS 



STOVE 
BOLTS 



MACHINE 
SCREWS 




Al^lECICAM SCCCW OD 

PROVIDENCE. C.I..L.S.A. 

mtSTEEN Dri>OT.225 WEST CANDCLPH SIXriCACCIU. 

Pi/t It Together Witfi Screws 



Jways the right note 

lie Face thafs Fit 





In music-room or board-room, office 
or collci^e, the right note of good 
grooming is the Face that's Fit. Fit 
for the double-quick march of busi- 
ness. Fit for society's gayest moment. 

So, millions of men begin their 
day with Williams Shaving Service 
. . . Williams Shaving Cream and 
Aqua Velva. 

^ First, Williams Shaving Cream. 
Quick. Cool as frost. Mild and 
moisture-laden. There's friend- 
liness in the feel of this Wil- 
<^ Hams lather. Your blade 
skims over your face without 
coaxing. No grease - clogged 
pores. No after-sting. Williams 

Hat e you tried Williams Shaving Liquid ? Very quick, 
very cool, very new. Ask your dealer! 



has never used dyes . . . not in all 
its 90 years of lathering. 

Then the tingling dash of Aqua 
Velva. Brisk. Vigorous. Alive! Cares 
for the casual nicks and cuts . . . holds 
the natural, good-complexion mois- 
ture of the skin . . . keeps the face as 
Fit as Williams lather leaves it. 

You men who welcome a shave 
that's clean and fast . . . cool and 
comfortable . . . that leaves your skin 
smoothly clear-toned . . . you are of 
the millions who know that Williams 
Shaving Service — Williams Shaving 
Cream and Aqua Velva — always 
strikes the right note. 



A Co U POX — For the Face that tiould he Fit! 

The J. B. Williams Company, Dept. PS-70 
Glastonbury, Conn. 

CinaJian AJJriss; 3552 St. Patrick Street, Montreal 
Send me Free Trial Sizes of Shaving Cream 
and Ai)ua Velva. I will use and observe them. 



JUST NOTICE THE FINE SKINS OF MEN WHO USE 

Williams 

SHAVING CREAM AQUA VELVA 



Cl 





''LET'S Go!" 

Going places . . . doing things . . . and smoking Camels. All three 
are in the modern tempo. 

Camels, gloriously mild and mellow, retain all the delicate 
fragrance of choicest, sun-ripened tobaccos, through the scientific 
care with which they're made. There's life and joy in such a smoke 
. . . never flat nor over-treated. 

You're going somewhere when you go with 

Camels 




(D 1931. R. J. Reynolds Tobacco 
Cnmpony. Winston-Sfllem, N. C 



